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ABSTRACT 


This  report  describes  the  high  altitude  clear  air  turbulence  (HICAT) 
measurements  and  meteorological  correlations  derived  from  Air  Force  U-2  flights 
with  eirphasis  upon  the  results  achieved  since  13  March  1967,  the  program 
extension  date.  The  program  effort  required  the  measurement  of  CAT  velocity- 
components  at  altitudes  of  45,000  to  70,000  feet  in  6  geographic  areas. 
Instrumentation  carried  aboard 'the  U-2  consisted  of  a  PCM  System,  an  inertial 
navigation  system,  .aerodynamic  and  aircraft  response  sensors  including  a  7ixed 
vane  gust  probe,  oscillograph  recorder,  and  a  digital  magnetic  tape  recrrder. 
Instrumentation  capabilities  permitted  CAT  measurements  in  the  wavelength 
range  from  about  100  to  50,000  feet.  The  program  objective  was  to  determine 
the  statistical  characteristics  of  high  altitude  CAT  so  as  tc  improve  struc¬ 
tural  design  criteria.  In  addition,  meteorological  forecasts  and  analyses 
were  to  be  correlated  with  the  CAT  measurements  to  improve  CAT  forecast  pro¬ 
cedures.  In  the  Extended  Program,  18.3  hours  of  high  altitude  CAT  were  located 
and  recorded  in  flights  covering  over  156,000  miles  from  bases  in  England, 
Louisiana,  Maine,  Panama,  Florida,  and  California.  Actual  vertical,  lateral, 
and  longitudinal  gust  velocity  time  histories  and  power  spectra  were  deter¬ 
mined  and  analyzed.  Peak  counts  of  true  vertical  gust  velocity  and  derived 
equivalent  gust. velocity  were  obtained.  A  practical  procedure  for  forecasting 
high  altitude  CAT  was  developed.  The  pilot’s  log,  gust  velocity  time  histories 
and  power  spectra,  as  well  as  flight  tracks  and  meteorological  descriptions  of 
all  the  tests  appear  in  Volume  II  of  this  report. 


Distribution  of  this  Abstract  is  unlimited. 
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Gust  Velocity  Power  Spectra  for  Test  280,  Run  7 

Maximum  Standard  X  =  40,000  Feet 
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GL06SARY  OF  RADIOSONDE  OBSERVATION  STATIONS 


obthd  sum 


umragagg  (cost) 


Co* 

la. 

Station  Wo. 

Co* 

Paaa 

(W -33)* 

(07-25) 

ML 

Millays  Ialaad,  Tirgiala 

210 

zip 

n  Faao,  Tana 

DZA 

Dal  la  a  Airport,  Virginia 

27V 

TUB 

Taeaon,  Arlaooa 

ITS 

Buatlagtoo,  Meat  Virginia 

2«0 

TOM 

In,  Arlscna 

th 

Iitaiton,  ha  Jaraay 

290 

WF 

Koetgr— ry  Field,  Sac  Dleao,  Calif. 

ux 

Bwtudwt,  Ifciaachaaatta 

291 

KI 

San  Ileolaa  Ialaad,  California 

All 

AUaay,  Pav  Tort 

295 

LAX 

lea  Aogalaa,  California 

TO 

Fittabur*,  PaeosylvanU 

365 

A1Q 

Albuquarqua,  Bar  Mexico 

BUT 

Buffalo,  lav  fork 

31* 

nv 

Vina lor,  Arizona 

me 

Portland,  tfclaa 

395 

DCC 

yucca  Flat,  Banda 

CAR 

Caribou,  MUna 

396 

IAS 

Lae  Vagaa,  Benda 

(07-31) 

393 

V3G 

VaadMfcurg  Air  Force  Baaa,  California 

*76 

OJT 

Oread  Junction,  Colorado 

mx 

Kay  beat,  Florida 

*86 

ELY 

tly,  Banda 

MIA 

Klaad,  Florida 

*93 

OAK 

Oakiaad,  California 

JAX 

Jackaanrllla,  Florida 

572 

SLC 

Salt  Lake  City,  Utah 

css 

Cbarlaatoo,  South  Carolina 

583 

MC 

Mananucca,  Benda 

T?A 

Tufa,  Florida 

EW 

I—ard*  Air  Force  Baaa,  California 

Yxiparivo,  Florida 
Panaacola,.  Florida 


KM 

Montgonary,  Mlaalaalppi 

Station  Xo. 

Co* 

Am 

rvz 

Boothrllla,  Louisiana 

Coo 

SA 

Sable  Island,  Ron  Scotia 

JAX 

HAT 

Jackaon,  Mlaalaalppl 

Hattaraa,  Berth  Carolina 
Athena,  daorgia 

Greensboro,  Perth  Carolina 
Baafarllla,  TUnaaisaa 

722 

907 

W 

AR 

ManlviJd,  Quebec 

Argentia,  Xevfooadland 

AS 

G80 

HA 

811 

815 

816 

zr 

JT 

YR 

Seven  Islands,  Quebec 
Stepbemrille,  Xevfoondland 

Gooee  lay,  Xevfoondland 

MEM 

Maaphla,  Tanaaaaaa 

826 

XI 

Mltchlquon,  Quebec 

(UJ-32) 

836 

MO 

Moocooee,  Octarlo 

LCH 

Lake  Charles,  Loulalana 

CAJUMCAX 

SHY 

Shreveport,  Louisiana 

Station  No. 

Co* 

X— 

3H> 

Broun  art  lie,  Texas 

CHP 

Corpus  Chrletl,  Texas 

39* 

MTY 

Monterrey,  Mexico 

VCT 

Victoria,  Texas 

6**. 

MID 

Merida,  Mexico 

GCW 

Fort  Worth,  Texas 

692 

VCT 

Veracruz,  Mexico 

ac 

Dal  Mo,  Texas 

001 

MCSP 

San  Andrea  Island,  Colombia 

MAE 

Midland,  Texas 

016 

wxr 

Kindly  Field,  Berm* 

A7il 

Abilene,  Texas 

063 

WOH 

Great  Abaco,  Bab— as 

lit 

Little  Rock,  Arkansas 

076 

35BL 

Harbour  Isle,  Baha—t 

7SM 

Fyrt  Snlth,  Arkansas 

118 

ZQJT 

Turks  Isle,  Bsh—as 

OKC 

Cklahcna  City,  Oklaboua 

355 

K KM 

C— tguey,  Cuba 

AHA 

Aaarlllo,  Texas 

367 

KWH 

Ouantanaao,  Cuba 

<31 

Colwhla,  Mlaaourl 

38* 

MCCG 

Georgetown,  Grand  Cay— n  Island 

DDC 

Dodge  City,  Kansas 

397 

KCJP 

Klncstoo,  Jamaica 

TOP 

Topeka,  Kansas 

*86 

MD6D 

Santo  Dcwingo,  Dominican  Republic 

OLD 

Goodland,  Kansas 

501 

KSHA 

Swan  Island,  U.S.A. 

m 

Denver,  Colorado 

526 

KJSJ 

San  Juan,  Puerto  Rico 

PIA 

Peoria,  Illinois 

806 

WHO 

Howard  APB,  Canal  Zone 

(W-33) 

866 

MACM 

Juliana  Airport,  St.  Martin 

897 

HPFR 

Raizet  Alrdro— ,  Ouadelupe 

DAY 

Dayton,  Ohio 

95* 

MCPB 

Sesvell  Airport,  Barbados 

OMA 

Onaha,  Nebraska 

988 

MACC 

Dr.  Plea— n  Airport,  Curacao 

IW 

North  Platte,  Nebraska. 

967  . 

CGU 

Cbafuara— s  Bay,  Trinidad 

TFT 

Flint,  Michigan 

222 

MCBO 

Bogata,  Colcebia 

ORB 

Green  Bey,  Wlscoealn 

I 

EUROPE 

HCK 

Huron/  South  Dakota 

STC 

St.  Jlcud,  Minnesota 

Station  Xo. 

Ha— 

UfL 

International  Falla, 

Minnesota 

*15 

Stavanger,  Norway 

(W-34) 

'  08* 

Goteborg,  Sweden 

005 

Lerwick,  Shetland  Isles 

ixd 

Lander,  Vyonlng 

026 

Stornoway,  Scotland 

MFR 

Medford,  Oregon 

170 

Shanwell,  Scotland 

BOI 

Boise,  Idaho 

322 

Aught  on,  England 

SIR 

Salen,  Oregon 

*96 

Heasby,  England 

BIS 

Bismarck,  North  Dakota 

77* 

Crawley,  England 

GOV 

Olasgov,  Montana 

808 

Camborne,  England 

01? 

Great  Falls,  Montana 

920 

Longkesh,  England 

GEO 

Spokane,  Washington 

953 

Valentfa,  Ireland 

UIL 

Quillayute,  Washington 

260 

DeBilt,  Netherlands 

**7 

Uccle,  Belgium 

110 

Brest/Guipavas,  France 

1*5 

Trappe*,  France 

180 

Nancy,  France 

513 

K51n,  Germany 

Ocean  Weather  Ship 

"I"  (59'8,  19'W) 

•Tela typo  circuit  Iden.  no. 
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APPENDIX  III 


APPENDIX  m 
HICAT  FLIGHT  TEST  LOG 


This  appendix  presents  the  HICAT  Flight  Test  Log.  The  log  documents  for 
each  test  the  following  information: 

•  Test  number 

•  Test  date  \(Greenwich  Mean  Time) 

•  Test  pilot 

•  Purpose  of  the  test 

•  Duration  of  the  test  in  hours  and  minutes 

•  Duration  of  any  CAT  encountered  above  45,000  feet  in  hours  and 
minutes 

•  Remarks  describing  significant  test  details,  e.g. ,  maximum  eg 
acceleration  response  in  turbulence,  aircraft  or  instrumentation 
malfunctions,  and  other  unusual  events. 

The  log  encompasses  all  the  tests  in  the  extended  program  beginning  with 
Test  180  and  ending  with  Test  285.  The  log  for  the  HICAT  programs  prior  to 
the  extension  are  contained  in  Reference  4  for  the  Initial  HICAT  investigation, 
and  Reference  6  for  the  Redirected  program. 

A  test  appears  in  the  log  whenever  the  HICAT  instrumentation  package  was 
installed  and  operated.  Flight  times  were  normally  established  from  the 
quick-look  oscillogram  by  determining  the  time  differential  between  the 
start  of  the  takeoff  roll  and  the  end  of  the  landing  roll.  When  the  oscillo¬ 
graph  record  was  incomplete  or  unavailable,  the  time  was  obtained  from  the 
pilot's  records.  The  time  in  turbulence  or  HICAT  time  was  determined  as 
described  under  Editing  in  Volume  I,  Section  V. 
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APPENDIX  III 


HICAT  FLIGHT  TEST  LOG 


TmI 

Bat.  . 

Pilot 

lot  Purpose 

Flight 

Hoe 

(Ir:Kln) 

next 

Tire 

(Xr:Kin) 

Reeerka 

180 

3-13-67 

8mm 

Perry  flight  fro.  ISvonlo  APS, 
California  to  Samseca  Weld,  Bedford, 
MMiodiaeette. 

5:60 

9 

0:15 

Light  turbulence  en  route. 

llil 

3-15-6T 

Sfllth 

Perry  flight  frco  leaeeoo  Pield, 
Bedford,  MMieciueetto  to  Bedford, 
Ba*leod 

7:00 

0:02 

IK*ht  flight  over  Atlantic.  Guet 
rants  daaiaged  during 
landin*  in  eerere  crotavind. 

182 

3-1T-6T 

Mm  co 

next  aeareh  froo  Bedford,  b*land 

6:66 

0:16 

Oscillograph  Inoperative.  Light 
to  Moderate  CAT  68,000  to  55,000 
ft.  RAZ  Canberra  at  38,000  ft 
retried  no  CAT.  LH-3  Inoperative. 

183 

>20-67 

Wtb 

IT CAT  search  frrni  Bedford,  Zr  eland 

6:56 

0 

Liebt  tubulence  vea  forecast. 

IN: 

>21-67 

Mm  co 

UCAT  eeorci  frco  Bedford,  &>*laad 

5:12 

0:06 

Ho  turbulence  vea  forecast. 

185 

>22-67 

Solti 

HI CAT  leorch  frco  Bedford,  ZOfleed 

6:27 

0:01 

Jo  turbulence  vix  forrcaat. 

186 

>28-67 

Mm  ob 

HI CAT  eeereb  froo  Bedford,  ra*l*ad 

3:*>k 

0 

Light.  CAT  vaa  forecast. 

18T 

>30-67 

Solti 

Functional  check  end  HI CAT  scorch 
frco  Bedford,  Zetland 

2:62 

0 

lev  aircraft  generator  installed 
end  checked  out. 

188 

>31-67 

Mmoo 

UCAT  eeorci  frco  Bedford,  B>*Iand 

6:2 9 

0 

Wev  over  England  and  Scotland. 

1*9 

6-3-67 

Solti 

HICAT  eeorci  frco  Bedford,  In* land 

5:35 

0:10 

Same  light  CAT.  X- distance  not 
functioning. 

190 

6-6-67 

Mmoo 

UCAT  eeorci  frco  Bedford,  b*land 

5:61 

0:l6 

Extensive  turbulence.  Several 

10.6g  acceleration  peaks.  Y-distance 
not  functioning. 

191 

6-12-67 

Solti 

HICAT  eeorch  froo  Bedford,  Zn*l*-i 

6:17 

0 

Flev  over  France  and  Italy.  Y- 
dlstance  Inoperative.  No  tape. 

192 

6-13-67 

Mmoo 

HICAT  eeorci  froo  Bedford,  b-^tand 

5:05 

0:01 

Negligible  CAT.  I-dlstance 
Inoperative. 

193 

WW7 

Solti 

HICAT  eeorci  froo  Bedford,  England 

6:55 

0:12 

Flev  over  France.  Light 
turbulence. 

19t 

6-17-67 

Mmoo 

Perry  fll*ht  frco  Bedford,  England 
to  Hone  coo  Weld,  Hoeeochueetts 

7:33 

0 

Sparmo  radiation  counter  failed. 

195 

6-18-67 

Solti 

Perry  fll*it,  and  HICAT  eeorci,  frco 
Honacco  Weld,  Mueochueette  to 
Patrick  APB,  Plorldo 

6:02 

0 

No  Span no  spare  available.  HICAT 
instrument  package  removed  after 
flight. 

196 

5-2-67 

Kin* 

HICAT  eeorci  frco  Berko dele  APB, 
Louisiana 

5:00 

0:61 

Pilot  reported  light  to  noderate 

CAT.  Tine  code  generator  failed, 
no  tape. 

197 

5->67 

Poloer 

HICAT  Gferch  frco  Bar ki dale  APB 

5:00 

0:25 

Light  to  moderate  CAT  reported. 

Tine  code  generator  failed  near  end 
of  flight. 

198 

5-5-67 

Kin* 

HICAT  aeorch  loco  Berko  dole  APB 

5:65 

0:51 

First  flight  in  cooperation  vlth 
Severe  Storm  Project  at  Norman, 
Oklahoma,  t0.5g  reported  over  storm 
north  of  Oklshooa  City.  I-distsnce 
and  calibrator  failed. 

199. 

5-8-67 

Poloer 

HICAT  oeorci  frco  Borkodole  APB 

5:66 

0:35 

l0.6g  reported  over  Austin,  Texss. 
Y-dlstance  and  calibrator  failed. 

200 

5-9-67 

Kin* 

HICAT  eeorci  frco  Borkodole  APB 

6:02 

0 

Negligible  CAT. 

201 

5-10-67 

Poloer 

HICAT  eeorch  frco 'Borkodole  f.TB 

6:25 

0:06 

Severe  Stora  flight  #2,  light  CAT 
en  route,  noderate  CAT  reported  over 
storm.  Oscillograph  calibrator 
malfunctioned. 

202 

5-12-67 

Kin* 

HICAT  aeorch  frco  Borksdrle  APB 

6:38 

0:21 

Severe  Storm  flight  13.  Severe  to 
extreme  CAT  reported,  10. 8g  eg 
acceleration  peaks.  Calibrator 
failed  before  flight  -  removed  from 
circuit.  X-  and  Y-  distance 
inoperative.  Run  of  270  etc  of 
moderate  CAT  belov  6000  ft. 
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HICAT  PLIGHT  TEST  LOG  (Continued) 


Test 

Date 

Pilot 

Test  Purpose 

Plight 

Tlae 

(Hr:Mln) 

HCAT 

Mae 

(Er:Min) 

JUaarks 

203 

5-15-67 

Palmer 

HICAT  search  Area  Barksdale  APB 

2:10 

0:01 

Buglne  flaaeout  31  ada  after 
takeoff:  Bestarted  eagiae  a< 
returned  to  beat  for  eagiae  check. 
Instruments  operatlooal. 

20k 

5-15-67 

Ptlaer 

HI CAT  search  from  Barksdale  APB 

3:27 

0:14 

Panged  s-rsoe  prior  to  this 
flight.  X-  mi  r-  dlstsace 
lnopsratlv*. 

205 

5-16-67 

King 

HICAT  search  from  Barksdale  APB 

5:2k 

0:43 

X-  sod  T-  dlstsace  inoperative. 

Pilot  reported  considerable  ±o.4g 
eg  aeeeleretloo  peeks. 

206 

5-17-67 

Ptlaer 

HICAT  search  frea  Barksdale  APB 

3:48 

0:02 

IB-3  ecaputer  replaced  prior  to 
flight.  X-  sad  X-  distance 

Inoperative. 

207 

5-19-67 

King 

HICAT  search  froa  Barksdale  APB 

3:00 

0:09 

IB-3  plat  four:  replaced  prior  to 
flight.  Severe  Stoia  flight  fk. 

Tape  recorder  off  during  first 

1  hr  and  1$  adn  of  flight,  IMG-  . 

C  tine  code  Jiaped  ahead.  X- 
dlatance  nalfunctlocing.  Moderate 

CAT  reported  over  storm.  Tape 
tarn  singable. 

208 

5-22-67 

King 

HICAT  search  trtm  Barksdale  APB 

4:13 

0:05 

Peneged  n-nae  discovered  - 
daaaged  prior  to  Test  204.  IMG-C 
tlae  Jiaped  ahead  1  hour  st  *5*1  n* 
start.  X-  and  T-  distance  Inoper¬ 
ative.  Pilot  reported  light 
turbulence. 

209 

5-24-67 

King 

HICAT  search  froa  Barksdale  APB 

2:17 

0 

Daaaged  a-vsne  replaced  before 
flight,  go  turbulence  reported. 
X-distence  Inoperative. 

210 

5-25-67 

King 

HICAT  search  froa  Barksdale  APB 

3:42 

0 

Pilot  reported  sons  light  and  very 
light  turbulence.  X-  and  T- 
distance  Inoperative. 

211 

5-26-67 

King 

Ferry  flight  froa  Barksdale  APB, 
Louisiana  to  Edvards  APB, 
California 

3:36 

0:01 

Negligible  CAT.  X-  and  I- 
dlstance  1 nope retire. 

212 

6-18-67 

Saith 

Ferry  flight  frea  Edvards  APB, 
California  to  Loring  AFB,  Maine 

6:20 

0 

?osemount  altitude  not  installed 
for  this  flight. 

213 

6-20-67 

King 

HICAT  search  froa  Loring  AFB 

3:57 

0:01 

Pilot  reported  tone  11 ant,  10. lg, 
turbulence. 

214 

6-22-67 

Smith 

HICAT  search  froa  Loring  AFB 

4:37 

0 

Pilot  reported  one  wy  light 
encounter* 

215 

6-23-67 

King 

HICAT  search  from  Loring  AFB 

3:35 

0:05 

Vernier  altitude  failed  durli* 
flight.  Pilot  reported 
encountering  light  and  rely  light 
turbulence. 

216 

6-27-67 

King 

HICAT  s.earch  frea  Loring  AFB 

4:25 

0 

Engine  flaaeout  at  16492,  IB-3, 
oscillograph  and  tape  recorder 
were  turned  off  at  this  tlae. 

Vernier  altitude  failed  durli* 
flight.  Pilot  reported  tvo  very 
light  encounters  before  the 
flaaeout. 

217 

6-29-67 

Smith 

HICAT  search  froa  Loring  AFB 

4:51 

0 

IRIG-C  tine  J unpod  ahead  40 
nln  during  pover  transient 
prior  to  takeoff.  Fine  altitude 
inoperative.  Ho  turbulence 
reported  by  pilot. 

216 

6-30-67 

King 

HICA'.’  •'earch  from  Loring  AFB 

4:25 

0 

Ho  turbulence  reported  by  pilot. 
Calibrator  malfunctioned.  X- 

distance  in  error. 
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HICAT  FLIGHT  TEST  LOG  (Continued)  * 


Ttet 

fete 

Hint  . 

Test  FtTpoce 

Flight 

Time 

(Hr:Mln) 

HICAT 

Time 

(HrUtln, 

Bern  arks 

219 

T-5-6T 

CrJth 

HOC.  search  from  Lorlnc  Are 

k:2k 

0:05 

Pilrt  reported  seme  very  light 
patclie*  of  CAT.  Vernier  altitude 
failed.  X-distence  In  error. 

220 

7-£-6T 

Kite 

HOC  ssareb  from  Lorlnc  Are 

3:W 

0:13 

Pilot  reported  some  light  turbu¬ 
lence.  Vernier  sltltude  operated 
satisfactorily. 

i£i 

7-7-67 

fcilth 

HOC  search  from  Lorlnc  An 

3:45 

0:01 

Flame out  occurred  and  system  via 
abut  dawn.  Pilot  reported  seme 
very  light  turbulence.  Vernier 
altitude  failed. 

222 

7-1667 

Smith 

HOC  search  from  Lorlnc  An 

6:00 

0:0l 

Light  turbulence.  Oscillograph 
recorder  doubled  its  speed  In 
flight  and  timing  lines  vere 
erratic.  X-dlstance'ln  error. 

Run  of  2.25  sec  of  moderate  CAT 
at- 1000  ft. 

223 

7-16-67 

Smith 

Ferry  flight  from  Loring  ATB, 

Maine  to  Edvards  ATB,  California 

6:15 

0:03 

Very  light  CAT  sample  at  53,000  ft. 

22k 

7-16-67 

Kite 

lurry  flight  from  Edvards  AFB, 
California  to  Patrick  AFB,  Florida 

5:30 

0:13 

U-3  malfunctioned,  no  IN-3  date. 
Oscillograph  record  lost# 

225 

7-20-67 

Kite 

Ferry  flight  from  Patrick  AFB, 
Florida  to  Alb  rook  AFB,  Panrma 

Canal  Zone,  Panama 

3:35 

0 

LA-3  malfunctioning.  Ho 
turbulence. 

226 

7-2667 

Kite 

HICAT  search  from  Albrook  AFB 

5:30 

0 

Ho  IRI6C  time  code  on  oscillo¬ 
graph.  Ho  timing  lines.  Vernier 
altitude  malfunctioning.  CG 
lateral  and  longitudinal  accelera¬ 
tion  noiey.  LA-3  malfunctioned. 

22T 

7-25-67 

Kite 

HICAT  search  from  Albrook  AFB 

3-M 

0:17 

Heading  sine  and  cosine  malfunc¬ 
tioning.  Light  CAT  encountered  at 
about  57,000  ft.  X-distance  In 
error. 

228 

7-27-67 

Kin« 

HICAT  search  from  Albrook  AFB 

1>:05 

0:11 

Many  long  samples  of  light  CAT, 
Y-diatance  iu  error. 

229 

7-28-67 

King 

HICAT  search  from  Albrook  AFB 

3:30 

0:02 

Very  light  turbulence.  Y- distance 
in  error* 

230 

7-31-67 

Smith 

HICAT  search  from  Albrook  AFB 

h:00 

0:0l 

Heading  sine  malfunctioned.  Very 
light  CAT. 

231 

8-2-67 

Smith 

HICAT  search  from  Albrook  AFB 

5:00 

0:27 

Extensive  light  to  moderate  CAT* 
LN-3  malfunctioned. 

232 

6667 

Smith 

HICAT  search  from  Albrook  AFB 

1:00 

0:16 

A  long  sample  of  moderate  CAT  at 
50,000  ft.  X-dlstance  In  error. 

233 

6-7-67 

Smith 

HICAT  search  from  Albrook  AFB 

1:00 

0:33 

Moderate- and  severe  CAT  encountered 
above  a  thunderstorm.  Peak  eg 
incremental  acceleration  of  approx¬ 
imately  l.Og. 

23*< 

6667 

Smith 

HICAT  search  from  Albrook  AFB 

1:10 

0:02 

Light  turbulence  at  approximately 
*<8,500  ft.  X-dlstance  In  error". 

235 

61667 

Smith 

HICAT  search  from  Albrook  AFB 

3:30 

0:09 

No  IRIG  time  code  -  time  in  turbu¬ 
lence  is  estimated*  X-  and  Y- 
dlstance  in  error. 

236 

6U-67 

Smith 

HICAT  search  from  Albrook  AFB 

1:30 

0:18 

Sanpling  rate  inadvertently  set  at 
20  sps*  Seme  long  samples  of  light 
CAT. 

237 

61667 

Smith 

HICAT  search  from  Albrook  AFB 

5:05 

0 

Ho  turbulence  encountered.  (Samp¬ 
ling  rate  Is  20  sps). 

238 

617-67 

Smith 

Ferry  flight  from  Albrook  AFB, 
Panana  Canal  Zone,  Panama  to 

6:15 

0 

No  turbulence  encountered.  (Samp¬ 
ling  rate  Is  20  sps). 

Edvards  AFB,  California 
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HICAT  FLIGHT  TEST  LOG  (Continued) 


Test 

Date 

Pilot 

Test  Purpose 

Plight 

Has 

(Hr:Mln) 

SCAT 

Has 

(Hr:MIn) 

Remarks 

239 

9-5-67 

Palaer 

El CAT  sesrch  fro*  Edvards  APB 

3:24 

0:03 

Coarse  altitude  inoperative  on 
oscillograph.  (Sampling  rate  is  . 
20  tps). 

240 

9-6-67 

Johnson 

Perry  flight  frcm  Edvards  APB, 
California  to  Patrick  APB,  Plorila 

5:22 

0 

Aileron  end  rudder  position  hare 
an  ext  ready  high  noise  level 
(ailing  rate  is. 20  ape). 

24l 

9-U-67 

Johnson 

HI CAT  search  fro*  Patrick  APB 

5:35 

0:11 

Very  light  CAT  at  63,000  ft.  Tape 
not  salvageable  due  to  intermit¬ 
tent  failure  of  airborne  digital 
record  anpllfler  pater  supply 
(stapling  rate  It  20  ape). 

242 

9-12-6T 

King 

HI CAT  search  fro*  Patrick  APB 

3:54 

0:15 

01  normal  acceleration  vet 
inoperative  on  oscillograph. 
Turbulence  at  62,000  and  67,000  ft. 
(Snap ling  rate  is  20  aps). 

2 1<3 

9-14-67 

Johnson 

HICAT  search  fro*  Patrick  APB 

2:54 

0 

Erroneous  sample  rate  corrected. 
Vernier  altitude  -  unstable  step¬ 
ping.  Ocillogrsph  indicated 
failure  of  eg  normal  acceleration 
fov  24  Bin  and  coarse  altitude 
for  2 9  min. 

2 1)1) 

9-15-67 

John- on 

BICAT  search  fro*  Patrick  APB 

4:04 

0 

Excessive  noise  on  elevator, 
hxleron,  and  rudder  position. 
Vernier  altitude  unstable  vben 
stepping.  00  normal  acceleration 
shifts  level  intermittently. 

21*5 

*-18-67 

Mason 

HICAT  search  fro*  Patrick  APB 

3:05 

0 

Tape  not  salvageable.  Intermittent 
failure  of  digital  record  amplifier 
power  supply,  00  normal  acceler¬ 
ation  inoperative. 

21)6 

9-19-67 

Mason 

HICAT  search  frcm  Patrick  APB 

4:10 

0 

Tape  not  salvageable  Intermittent 
failure  of  digital  record  amplifier 
power  supply,  T-diatance  in  error. 

2l>7 

9-20-67 

Mason 

HICAT  search  fro*  Patrick  APB 

6: 14 

0:28 

Turbulence  fix*  58,000  to  63,000 
ft.  Tape  baa  areas  of  bad  parity 
indication.  Turns  were  made  during 
porticos  of  the  turbulence. 

21)8 

9-21-67 

Johnson 

HICAT  search  fro*  Patrick  APB 

3:24 

0:07 

Tape  not  aalvigcable.  Intermittent 
'allure. of  digital  record  aaplifier 
power  supply.  Turbulence  at 

52,000  ft. 

2l>9 

9-25-67 

Basques 

HICAT  search  fro*  Patrick  APB 

4:34 

0 

Turbulence  frcm  25,000  to  40,000 
ft,  none  higher. 

250 

9-26-67 

Meson 

HICAT  search  fro*  Patrick  APB 

3:50 

0 

Ifolae  on  aileron  position,  Vernlar 
altitude  -  unstable  vben  stepping. 

251 

9-27-67 

Basques 

HICAT  search  frcm  Patrick  APB 

4:08 

0:09 

Feasible  long  wave  CAT  at 

59,000  ft. 

252 

9-28-67 

Mason 

HICAT  search  fro*  Patrick  APB 

5:21 

0:27 

Elevator  movement*  during  CAT. 
Poeeibly  ecse  long  vave  CAT. 

253 

9-29-67 

Basques 

HICAT  search  fro*  Patrick  APB 

4:54 

0:08 

Coarse  altitude  inoperative.  Seme 
elevator  and  aileron  movement 
during  CAT. 

254 

10-2-67 

Basques 

HICAT  search  fraa  Patrick  APB 

4:02 

0:02 

Vernier  altitude  -  unstable  when 
stepping.  Uneven,  patchy  CAT. 

255 

10-3-67 

Mason 

Ferry  flight  fro*  Patrick  ATB, 
Florida  to  Edvards  APB,  California 

5:10 

0 

Ho  CAT  encountered. 

256 

11-16-67  Johnson 

HICAT  search  fro*  Edvards  AFB 

4:33 

0:05 

Excesaive  noise  on  platform 
vertical  acceleration.  Coarae 

altitude  vat  in  error  throughout 
flight.  Very  light  turbulence. 


' 
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HICAT  FLIGHT  TEST  LOG  (Continued) 


'•A  1 

liMt 

Dat.  Mlot 

.  .fiat  Purpose 

night 

Time 

(KrsMiu) 

HICAT 

Time 

(Hr:Mln) 

Roarks 

XT 

-U_1T-6TKJjc 

ECU  March  from  EArards  APB 

3:50 

0:23 

Boise  on  rudder  position.  Extern- 
live  caarculeatlon  Interference 
during  turbulence  runs.  Contains 
a  255  sec  run  In  modante  to 
i evert  turbulence  belov  5000  ft 
altitude. 

•258' 

ECA?  March  frcm  Edvards  APB 

5:03 

0:17 

Light  to  rc derate  turbulence  at 
about  5l.«X)  ft  altitude. 

259 

11-21-67  Mason- 

CCAT'aearcfa  fro a  Edva rd*  APB 

3:36 

0:15 

Mostly  lig\fc  turbulence  at  50,009  - 
51,000  ft.  Three  runs  of  2  min  or 
more  duration. 

2So 

U-22-67  King 

SICAS  starch  from  Edward*  APB 

2:30 

0:02 

Bight  flight.  Plsmeout  caused 
termination  of  data  collection 
after  1  hr  and  13  min  of  flight. 

261 

11-28-67 

DCAS  search  from  Edvards  APB 

3:53 

0:08 

High'.  flight.  Elevator  position 
noisy.  Very  light  turbulence. 

262. 

11-29-6T  Lwhflg 

HCAS  search  from  Edvards  APB 

1>:5  9 

0:58 

Moderate  turbulence  from  80  to  200 
tec  duration.  One-  Incremental  eg 
acceleration  peak  of  t  O.lg. 

263 

11-30-67  King 

EICAT  search  from  Edvards  APB 

3:22 

0:01 

Right  flight.  Very  little  CAT 
encountered. 

si Sk 

11-30-67  Muon 

HICAT  search  from  Edvards  APB 

1:56 

0:37 

Contains  9  min  of  moderate  to 
severe  CAT  Including  one  6-min 
sample.  Peaks  of  1  0.65g  incre¬ 
mental  eg  acceleration  vere 
encountered. 

265 

12-1-67  Johnson 

iilCjtx  search  from  Edvards  APB 

1:25 

1:09 

Bight  flight.  Longext  run  van  325 
sec.  Maxlaun  acceleration  peaks 
vere  S0.65g.  CAT  encountered 
varied  from  very  light  to  aeyere. 
Extensive  noise  on  heading  sine  end 
cosine  and  on  aileron  position.  Ho 
timing  lines  on  the  oscillograph 
but  .the  time  code  vas  operative. 

266 

12-1-67  Smith 

HICAT  search  from  Edvs-ds  APB 

3:18 

1:02 

Severe  turbulence  run  vlth  +  1.0, 

-  0.7g  incremental  peak.  Tvo  runs 
of  7-1/2  min  duration  vere  also 
encountered.  Extensive  noise  on 
aileron,  rudder,  and  elevator 
position,  and  heading  sine  and 
cosine. 

267 

12-3^7  H'Hoo 

HICAT  search  from  Edvards  APB 

1:35 

0:51 

Night  flight.  Longest  run  vm  1*55 
sec.  Turbulence  vas  moderate  to 
.severe.  Maximum  eg  incremental 
acceleration  v as  ±  0.6g.  Rudder 
position  noisy.  Extensive  noise 
on  heading  sine  and  cosine. 

268 

12-2-67  Bisques 

HICAT  search  from  Edvards  APB 

1:37 

0:09 

Maximum  eg  acceleration  increments 
of  t  0.3g.  Extensive  noise  on 
heading  sine  and  cosine. 

269 

1-30-68  Smith 

HICAT  search  from  Edvards  APB 

1:59 

0:05 

Light  turbulence.  Oscillograph 
indicated  failure  of  eg  normal 
acceleration. 

270 

1-31-68  Jchnsoa 

HICAT  search  from  Edvards  APB 

.3:23 

0:05 

Control  pulses  and  roller  coasters 
on  this  flight.  Very  light 
turbulence. 

271 

2-1-68  Palmer 

HICAT  search  frca  Edvards  APB 

1:57 

0 

Ho  turbulence. 

272 

2-2-68  Muon 

HICAT  search  from  Edvards  APB 

3:11 

0 

Night  flight.  No  turbulence. 

273 

2-2-68  King 

HICAT  search  '-cm  Edvards  APB 

5:18 

0:02 

Very  little  turbulence  encountered. 
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HICAT  FLIGHT  TEST  LOG  (Continued) 


Test 

Date 

Pilot 

Test  Purpose 

Flight 

timt 

(Hr:Mlo) 

SCAT 

Time 

(Hr:Mln) 

Remarks 

274 

2-5-68 

Km  on 

SCAT  search  from  Edvards  APB 

3:20 

0 

Hegliglble  turbulence.  00  lateral 
acceleration  noisy  on  oscillograph. 

275 

2-6-68 

Kin* 

SCAT  search  from  Edvards  APB 

3:40 

0 

to  turbulence. 

276 

2-8-68 

Kin* 

SCAT  search  from  Edvards  APB 

4:17 

0 

turbulence. 

277 

2-9-63 

Muon 

SCAT  search  frea  Edvards  APB 

4:10 

0:06 

Light  turbulence  encotartered. 

Seme  Intermittent  nolee  on  eg 
normal  acceleration  on  oeclllograph 
trace. 

278 

2-12-68 

Palmer 

SCAT  search  frea  Edvards  APB 

2:53 

0 

Ko  turbulence. 

279 

2-14-68 

Smith 

SCAT  cearch  frea  Edvards  APB 

5:55 

0:04 

Light  turbulence.  Extensive  com¬ 
munication  Interference  on  oscillo¬ 
graph  and  PCM. 

280 

2-15-68 

Mu  or. 

SCAT  search  from  Edvard a  APB 

6:08 

0:43 

Moderate  to  seven  turbulence  vlth 
saae  peak  lnoreaental  accelerations 
of  ±  l.Og  In  aountaln  vsre  In 

Denver  area. 

281 

2-16-68 

Johnson 

HICAT  search  frea  Edvards  APB 

6:l6 

0:06 

Some  light  and  moderate  CAT  In 

Denver  area.  Pour  altitudes 
sampled,  50,000-59,000  ft.  Control 
pulses  and  roller  coasters 
performed. 

282 

2-19-68 

Kin* 

SCAT  search  frea  Edvards  >PB 

5:45 

0:10 

Seme  moderate  turbulence  vlth  peak  * 
Incremental  accelerations  of  10.55g 

In  Denver  area.  Three  altitude* 
aampled,  50,000-62,000  ft. 

283 

2-26-68 

King 

HICAT  search  froa  Edvards  APB 

5:42 

0:02 

Pour  altitudes  saapled,  53,000-62,200 
ft  In  Alamosa,  Colorado  area. 

Light  CAT  only. 

28fc 

2-28-68 

Palmer 

HICAT  search  frea  Edvards  APB 

3:47 

0 

Ho  significant  turbulence. 

285 

lfft 

2-29-68 

King 

Instrumentation  check  night  frea 
Edvards  APB 

3:29 

0 

Plev  side-by-aide  vlth  Canadian 

MAE  T-33  fkta  Las  Vegas  to  Grand 
Junction.  This  po-tlon  of  the 
flight  vas  belov  45,000  ft. 

477:36 

IHI5o 

•l 
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APP2KDIX  37 


2253  HISTORIES 


In  general,  gust  velocity  tire  histories  are  presented  for  all  cases  in  which 
gust  velocities  were  computed  and  satisfactory  power  'spectra  were  obtained 
and  plotted.  These  tire  histories  appear  on  the  following  pages  in  order 
by  test  and  run  number.  For  a  particular  test  sad  run,  the  first  left  hand 
page  presents  time  histories  of  the  first  360  seconds  of  the  vertical,  lateral, 
and  longitudinal  gust  velocity  components,  derived  equivalent  gust  velocity, 
corrected  pressure  altitude,  and  ambient  air  temperature.  She  right  hand 
facing  page  presents  the  corresponding  360  seconds  of  the  true  airspeed, 
roll  angle,  aircraft  heading*,  elevator  position,  eg  longitudinal  acceleration, 
and  eg  normal  acceleration.  For  longer  runs  the  sequence  described  above  is 
repeated  in  360-second  increments  until  the  end  of  the  run  is  reached.  Each 
page  is  labeled  with  the  test  number,  run  number,  date,  and  base  of  operations. 
Also  included  in  a  separate  block  are  the  number  of  data  points  plotted  per 
second,  the  numerical  filter  pars  band,  and  the  start  of  tba  run  in  Greenwich 
mean.  time. 


The  basic  time  scale  on  the  plots  is  10  seconds  per  major  division.  The 
parameter  scales  can  be  determined  from  the  individual  plots.  Formally  they 
are  as  follows: 


Parameter 

Scale  per  Major  Division 

Vertical,  lateral,  and 
longitudinal  gust  velocities 

20  ft/ sec 

Derived  equivalent  gust 
velocity 

10  ft/sec. 

Corrected  pressure  altitude 

1000  ft 

Ambient  temperature 

5°  Celcius 

True  airspeed 

20  ft/sec 

Roll  angle 

5  degrees 

Aircraft  heading* 

5  degrees 

Elevator  position 

2  degrees 

CG  longitudinal  acceleration 

0.05g 

*Tests  l80  through  Test  205  show  eg  lateral  acceleration  instead  of  aircraft 
heading. 
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Faranster  Scale  per  Major  Division 

CG  lateral  acceleration  0.23g 

CG  vertical  acceleration  O.JQg 

In  those  cases  -here  tie  variation  of  a  parameter  was  -unusually  large,  tie 
plotting  program  systematically  selects  tie  next  larger  compatible  scale.  She 
change  of  scale  logic  considers  only  tie  parameter  variations- -occurring  in 
360  seconds  so  that  in  a  few  cases  a  scale  change  will  occur  in  the  middle 
of  £1  ran. 

In  all  cases,  linear  trends  were  removed  from  the  true  gust  velocity  components 
as  well  as  the  elevator  position.  Since  the  linear  trend  of  the  latter  meas¬ 
urement  is  negligible,  the  effect  is  to  maintain  tie  average  elevator  angle 
excursions  very  close  to  zero. 

The  letter  code  following  the  gust  velocity  component  label  identifies  the 
measurements  used  in  the  gust  velocity  determination.  If  the  letter  code 
begins  with  a  “P“,  then  inertial  platform  measurements  were  used.  If  the 
initial  ir  absent  then  eg  or  gust  probe  (G?)  accelerations  were  integrated 
to  obtain  aircraft  translational  velocities  and  angulajr  changes  were  obtained 
from  integration  of  gyro  angular  rate  measurements.  This  latter  computation  is 
used  when  the  platform  measurements  are  unreliable  because  of  setae  malfunction. 
These  cases  are  identified  by  accelerometer  location,  i.e.,  either  CG  or  GP. 

In  a  few  cases,  instrument  malfunctions  occurred.  Some  of  these  are  evident 
in  the  time  histories.  For  example,  the  elevator  position  potentiometer  was 
occasionally  noisy  as  manifested  by  the  random  spikes  of  Test  205,  run  ID 
(Figure  l4)  and  Test  266,  run  12  (Figure  Uo).  Note  also  that  the  spikes 
sometimes  cause  the  plot  to  be  rescaled  with  a  resulting  loss  in  elevator 
angle  resolution.  To  avoid  confusion,  known  instrument-  malfunctions  appear¬ 
ing  in  the  time  histories  are  so  labeled. 
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LOCKHEED  HICRT 


Gust  Velocity  Time  Histories  of  Test  180,  Run  2  -  Ferry  Flight  from  Edwards  AFB 
California,  to  Hanscom  Field,  Bedford,’  Massachusetts,  13  Mar  6? 


Gust  Velocity  Time  Histories  of  Test  180,  Run  4  -  Ferry  Flight  from  Edwards 
California,  to  Hanscom  Field,  Bedford,  Massachusetts,  13  Mar  67 


Figure  2B  Flight  Parameter  Time  Histories  of  Test  180,  Run  4 


jOIXJ  335/li  gOIXJ  33S/JLJ  eOlXI  03S/J  33S/1J 
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Figure  3B  Flight  Parameter  Time  Histories  of  Test  182,  Run  4 


uofsca  nut  -  see 


LOCKHEED  HICPT  PnOGOPH 


LOCKHEED  HI  CAT  PflOCWH 


Velocity  Time  Histories  of  Test  197,  Run  7  -  Barksdale  AFB,  Louisiana,  3  May  67 


LOCKHEED  HI COT  PflOGRPM 


Figure  7B  Flight  Parameter  Time  Histories 


Velocity  Time  Histories  of  Test  198,  Run  3  -  Barksdale  AFB,  Louioii 


Velocity  Time  Histories  of  Test  198,  Run  9  -  Barksdale  AFB 
iana.  5  May  67  ( Sheet  2  of  2) 


LOCKHEtC  HIC.RT  PROGWH 


Gust  Velocity  Time  Histories  of  Test  198,  Run  12  -  Barksdale  AFB 
Louisiana,  5  May  67  (Sheet  1  of  2) 


Figure  10A  Gust  Velocity  Tice  Histories  of  Test  1^)8,  Run  12  -  Barksdale  AIB 
Louisiana,  5  May  67  (Sheet  2  of  2) 


LOCKHEED  HJCflT’ 


Gust  Velocity  Time  Histories  of  Test  198,  Run  13  -  Barksdale  AFB 
Louisiana,  5  May  67  (Sheet  1  of  2) 


i.S-i.2-  I. 


Figure  11A  Gust  Velocity  Time  Histories  of  Test  198,  Run  13  -  Barksdule  AFB 
Louisiana.  5  May  67  (Sheet  2  of  2) 


Figure  12JB  Flight  Parameter  Time  Histories  of  Test  198,  Hun  13  (Sheet  2  of  2) 


H1CHT 


Histories  of  Test  202,  Run  8  -  Barksdale  AFB ,  Louisiana 


Figure  13A  Gust  Velocity  Time  Histories  of  Test  202,  Run  10  (Landing  Approach) 
Barksdale  AFB,  Louisiana,  12  May  67  ' 


filter  pass  sand  o  -  5.0  cps  LOCKHEED  HICRT  PROGRRH 

1,  .  1  TV;  ,  i"-4  ■  1  i  i  ^3’  eoshum  *q  owes  -us-67 


Figure  14a  Gust  Velocity  Time  Histories  of  Test  205,  Run  10  -  Barksdale 
Louisiana,  16  May  ^7  (Sheet  2  of  2) 


LOCKHEED  HI CRT  PROGRRH 

IC512QSWJN  ;q  owes  -16-67 


Figure  14b  Flight  Parameter  Time  Histories 


APPENDIX  IV 


LOCKHEED  HI CRT  PROGRRM 
TEST  £20,  RUN  10 


Parameter  Time  Histories  of  Test  220,  Run  10  (Landing  Approach) 


Figure  16a  Gust  Velocity  Time  Histories  of  Test  233,  Run  3'  -  Albrook  AFB,  Panama  Canal  Zone,  7  Aug  67 
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Figure  17A  Gust  Velocity  Time  Histories  of  Test  24?,  Run  4  -  Patrick  AFB,  Florida 
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Figure  19A  Gust  Velocity  Time  Histories  of  Test  257,  Run  11  -  Edwards  AFB,  California,  17  li 


Figure  19B  Flight  Parameter  Time  Histories  of  Test  257 
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Figure  20A  Gust  Velocity  Time  Histories  of  Test  257 »  Run  13  -  Edwards  AFB,  California 
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Gust  Velocity  Time  Histories  of  Test  257>  Run  15  (Landing  Approach) 
Edwards  AFB,  California,  17  Nov  67 
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'Figure  23A  Gust  Velocity  Time  Histories  of  Tes' 
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Figure,  24a  Gust  Velocity  Time  Histories  of  Test  262,  Run  10  r  Edwards  AFB 
California,  20  Nov  67  (Sheet  1  of  2) 


Figure  25A  Gust  Velocity  Time  Histories  of  Test  262,  Run  11  -  Edwards 
California,  29 *Nov  67  (Sheet  1  of  2) 
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Figure  25A  Gust  Velocity  Time  Histories  of  Test  (262,  Run  11  -  Frtwards  AFB 
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Figure  26b  Flight  Parameter  Time  Histories  of  Test  264,  Run 
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Figure  30A  Gust  Velocity  Time  Histories  of  Test  264,  Run  18  -  Edwards  AFB,  California,.  30  Nov  67 
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Figure  32B  Flight  Parameter’  Time  Histories  of  Test  265,  Hun  12 


Figure  33A  Gust  Velocity  Time  Histories  of  Test  265,  Run  l4  -  Edwards  AFB,  California 
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Figure  36A  Gust  Velocity  Time  Histories  of 'Test  265,  Run  22  -  Edwards  AFB,  California, 
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Figure  37A  Gust  Velocity  Time  Histories  of  Test> 265,  .Huh  31  -  Edwards  AF8,  California 


Figure  38A  Gust  Velocity  Time  Histories  of  Test  265,  Run  38  -  Edwards  AFB,  California,  1  Dec  67 
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Figure  39A  Gust  Velocity-  Time  Histories  of  Test  266,  Run  id  —  Edwards 
California,  1  Dec  67  (Sheet  2 'of' 2) 
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Figure  40A  Gust  Velocity  Time  .Histories  of  Test  266,  Run  12  -  Edwards 
California,  1  Dec  67  (Sheet  2  of  2) 
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Figure  klA  Gust  Velocity  Time  Histories  of  Test  266,  Run  14  -  Edwards  AFB,  California^  1  Dec  '67 


Figure  4lB,  Flight  Parameter  Time  Histories  of  Test  266,  Run  14 


Figure  42B  Flight  Parameter  Time  Histories  of  Test  266,  Run  16 


Figure  43A  Gust  Velocity  Time  Histories,  of  Test  2 66,  Run  18  -  Edwards  AFB,  California,  1  Dec  67 
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Figure  44a  Gust  Velocity,  Time  Histories  of  Test  266,  Run  22  -  Edwards  APB,  California 


Figure  44b  Flight  Parameter  Time  Histories 
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Figure;  46a  Gust  Velocity  Time  Histories  of  Test  267,  Run  9  -  Edwards  AFB,  California 
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Figure  46b  Flight  Parameter  Time  Histories 
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Figure  48a  Gust  Velocity  Time  Histories  of  Test  267'.  Run  14  -  Edwards 
California,  2  Dec  67  ( Sheet  1  of  - 
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Figure  49B  Flight  Parameter  Time  Histories 
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Figure  51A  Gust  Velocity  Time  Histories  of  Test  267,  Run  22  -  Edwards  AFB,  California 
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Figure  51B  Flight  Parameter  Time  Histories 


:  12.5:  w/a*c,  ‘TILTHtJAM 


Figure  52A  Gust  Velocity  Time  Histories  of  Test  267,  Run  25  -  Edwards  AFB,  California 
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Figure  53A  Gust  Velocity  Time  Histories  of  Test  267,  Run  26  -  Edwards  AFB,  California,  2  Dec  6.7 
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Figure  56a  Gust  Velocity.  Time  Histories  of  Test  273,  Hun  2  -  Edwards  AFB,  California,  2  Feb  68 
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Figure  57A  Gust  Velocity  Time  Histories  of  Test  279,  Run  2  -  Edwards  AFB,  California. 


(Figure  57B  Flight.  'Parameter  Time 


Velocity  Time  Histories  of  Test  .279,  Run  3  -  Edwards  APB,  California 
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•Figure  59A  Gust  Velocity  Time  Histories  of  Test  280,  Run  3  -  Edwards  APB,  California; 
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Figure  59B  Flight  Parameter  Time  Histories 
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Gust  Velocity  'Time  Histories  of  Test  280,  ,Run  6  -  Edvards 
California.’,  15  -Feb  68  (Sheet  2  of  2) 
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Figure  <6lA,  Gust  Velocity  Time  Histories  of  Test'  286,  Run  7  -  Edwards 
California,  15  -Feb  68  (Sheet  1  of  3) 
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Figure  6lB  Flight  Parameter  Time  Histories 


Figure  6lA  Gust:  Velocity  Time  Histories  of  Test  280,  Run  7  -  Edwards 
Californist,:  15  Feb  68  (Sheet  2  of  3) 


Figure  iSlB  Flight  Parameter  Time  Histories 
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Parameter  Time  Histories 


Figure  o2A  Gust  Velocity  Time  Histories  of  Test  280,  Run  10  -  Edwards 
California,  15  Feb  6(1  .(Sheet  2  of  2) 
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Figure  63A  Gust  Velocity,;  Time  Histories  of  Test  280,  .Run  11  -  Edwards,  AFB 


Figure  63B  Flight  Rarameter  Tine  Histories  of  Test  280,  Run  11  (Sheet  1  of  2) 


Gust  Velocity  Time  Histories  of  Test  280,  Run  11  -  Edwards 
California,  15  Feb  68  (Sheet  2  of  2) 


Figure  63B  Flight  Parameter  Time  Histories 


Figure  64a  Gust  Velocity  Time  Histories  of  Test  280,.  Run  12  -  Edwards  AFB,  California; 


Figure  64b  Flight  Parameter  Time  Histories  of  Test  280 j  Run  12 
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Figure  65A  Gust  Velocity  Time  Histories  o±'  Test  280.  Run  13  -  Edwards  AFB.  California 


Figure  66a  Gust  Velocity.  Time  Histories  of  Test  280,  Run  l6  -  Edwards  AFB,  California,  15  Feb  68 


Figure  67A  Gust  Velocity  Time  Histories,  of  Test  281,  Run  2  -  Edwards'  AFB,  California,  16  F< 
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Figure  68b  Flight  Parameter  Time  Histories  of  Test  282,  Hun  2 
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Figure  69a  Gust  Velocity  Time  Histories,  of  Test  282,  Run'  3'  -  Edwards  APB,  California,  19  Feb  68 


Figure  70B  Flight  Parameter  Time  Histories 


Figure  71A  Gust  Velocity  Time  Histories  of  Test  283,  Run  2  -  Edwards  AFB,  California,  26  Feb,  68, 
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Velocity  Time  Histories  of  Test  285,  Run  7  (Middle  Altitude  Flight  with  Canadian 
’-33)  -  Edwards  AFB,  California,  29  Feb  68 
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APPENDIX  V 

GUST  VELOCITY  POWER  SPECTRA. 

v  O 

Guat  velocity  power  spectra  for  qualifying  GAT  runs*  are  presented  in  order 
by  test  number  in  Figures,  7h  through  148.,  These  are  prswhitened,  ppstdarkened 
spectra  computed  from  gust  velocity  time  histories  with  linear  trends  removed 
as  described  in  Appendix  II,  Volume  I. 

The  spectra  labels  are  somewhat  abbreviated  and  require  explanation;  The 
first  three-  digits  after  "Test"  are  the  teat  number.  The  fourth  end,  when 
required,  the  fifth  digit  comprise  the  run.  number.  The  next  two  letters 
indicate  the  base  where  the  test  flight  originated,  as  follcws: 

HM  -  Hanscom  Field,  Bedford,  Massachusetts,  U.S.A. 

BD  -  Royal  Aircraft  Esteblishment  j-Bedford,  England,  U.K. 

BK  -  Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 

V 

lit  -  Loring  AFB,  Limestone,  Maine,  U.S.A. 

PC  -  Albrook  APB,,  Balboa,  Canal  Zone-,  Panama 

PF  -  Patrick  AFB,  Cocoa,  Florida,  U.S.A. 

EC  -  Edwards  AFB,  Edwards,  California,  U.S.A. 

The  next  two  digits  are  the  altitude  in-  thousands  of  feet  followed  by  three 
digits  designating  the  true  airspeed  in  feet  per  second.  The  "Start  Time" 
is  the  moment  the  run  began  in  hours,  minutes,  and  seconds,  Greenwich  time. 
"Duration"  of  run  length  is  in  minutes  and  seconds.  The  "No.  Lags'  is  the 
number  of  separate.!  estimates  comprising  the  spectrum.  The  "Time  Incr."  is 
the  time  between  data  samples  in  seconds.  "No.  Points"  is  the  number  of  data 
samples  in- the  run. 

"Deg  Freedom"  is  the  number  of  degrees  of  freedom  contained  in  the  data  run 
and  is  used  to  evaluate  the  statistical  reliability  of  the  spectrum.  For 
statistical  reliability,  the  "Deg  Freedom"  should  be  large,  preferably  80  or 
more.  For  80  degrees  of  freedom, one  may  say  that  four  out  of  five  times, the 
measured  spectrum  is  within  ^20  percent  of  the  "true"  long  term  average 
spectrum.  The  confidence  band  at  the  80  percent  confidence  level  corresponding 
to  a  specific  number  of  degrees  of  freedom  is  shown  in  Figure  73* 


^Edited  runs  of  sufficient  gust  intensity  to  produce  RMS  2  gust  velocities  of 
1.0  ft/sec  or  more;* 
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Figure  ,73.  Eighty  Percent  Confidence  limits  as  a  Function  of 
Degrees  of  Freedom 


"Wind"  refers  to  the  average  wind  direction  and  speed  during  the  nm.  Follow¬ 
ing  meteorological  convention,  the  wind,  direction  is  measured  from  true  north  ' 
to  the  direction  from  which  the  wind  is  blowing.  The  small  diagram  shows  the 
wind  direction  with  respect  to  the  aircraft,  flight  direction.  When  wind  infor¬ 
mation  w;as  unavailable,  the  space  was  left  'blank. 

The  root  mean  square  (rms)  gust  velocity  value  (in  ft/sec)  of  the  vertical 
gust  velocity  spectrum  is  tabulated  in  the  lower  left  corner,,  followed,  by 
other  rms  values'  corresponding  to  the  various  wavelength  cutoffs  contained 
within  the  spectrum;  these  cutoffs  are.  designated  in  thousands  of  feet  by  the 
numbers  following  the  abbreyiation-EMS,,  i.e.,  10- refers  tc  ,a  10,000-ft  cutoff, 

2  refers  to  a  2000-foot  cutoff,  etc.  Similar  information  for  the  lateral  and 
longitudinal  components  is  also  presented. 

Note  that  several  hon-HICAT  spectra  are  presented  in  this  section  for  reference 
and  comparison.  The  figures  for  tests  202-10,  220-10,  and  25.7-15  present 
examples  of  very-  3ow  altitude  spectra  obtained  from  U-2  landing  approaches  in 
moderate  turbulence.  Test  285-7  (Figure  l48)  shows  spectra  for  a  short  patch 
of  light  turbulence  encountered  at  about  42,000  ft  in  side-by-side  flight  with 
the  gust  measuring  T-33  of  the  Canadian  National  Aeronautical  Establishment. 
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Figure  74  Gust  Velocity  Power  Spectra,  for  Test  180,  Run  2 
Maximum  Standard  X.  =  2000  Feet 
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Figure  75  Gust  Velocity  Power  Spectra  for  Test  180,  Run  4 
Maximum  Standard  \  =  2C00  Feet 
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Figure  7 6  Gust.  Velocity  Power  Spectra  for  Test  182,  Run  4 
Maximum, Standard  X  =  4000  Feet 
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Figure  77  Gust  Velocity  Power  Spectra  for  Test  182,  Pun  7 
Maximum  Standard  X  =  2000  Feet 
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Figure  78  Gust  Velocity  Power  :Spectra  for  Test  190,  Run  3 
Maximum  Standard  a  =  2000  Feet 
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Figure  79  Gust  Velocity  Power  Spectra  for  Test  193 >  Run  4 
Maximum  Standard  X  =  2000  Feet 
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Figure  80  Gust  Velocity  Power  Spectra  for  Test  197,  Run  7 
Maximum  Standard  \  =  2000  Feet 
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Figure  83  Gust  Velocity  Power  Spectra  for  Test  198,  Run  12 
Maximum  Standard  X  -  10,000  Feet 
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Figure  '8U  Gust:  Velocity  Power  Spectra  for  Test  I98,  Run  13 
Maximum  Standard  \  =  10,000  Feet 
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Figure  86  Gust  Velocity  Power  Spectra  for  TesG  202,  Run  10  (Landing,  Approach) 
Maximum  Standard  X  =  2000  Feet 
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Figure  89  Gust  Velocity  Power  Spectra  for  Test  220,  Run  10  /'Landing  Approach) 
Maximum  Standard  X  =  4000  Fees 
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Figure  91  Gust  Velocity  Power  Spectra  for  Test  247,  Run  4 
Maximum  Standard  A.  =  4000  Feet 
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Figure  92  Gust  Velocity  Power  Spectra  for  Test  257  3  Run  9 
Maximum  Standard  \  -  2000  Feet 
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Figure  93  Gust  Velocity  Power  Spectra  for  Test  257?  Run  11 
Maximum  Standard  X  =  2000  Feet 
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Figure  94  Gust  Velocity  uower  Spectra  for  Test  257,  Run  13 
Maximum  Standard  \  =  2000  Feet 
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Figure  95  Gust  Velocity  Power  Spectra  for  Test  257,  Run  15  (Landing  Approach) 
Maximum  Standard  \  =  2000  Feet 
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Figure  $6  Cuist  Velocity  Power  Spectra  for  Test  262,  Run  5 
Maximum  Standard  \  =  4000  Feet 
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Figure  98  Gust  Velocity  Power  Spectra  for  Test  262,  Run  10 
Maximum  Standard  X  •-  4000  Feet 
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Figure  100  Gust  Velocity  Power  Spectra  for  Test  264,  Run  6 
Maximum  Standard  X.  =  4000  Feet 
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Figure  101  Gust  Velocity  Power  Spectra  for  Test  264,  Run  13 
Maximum  Standard  \  =  4000  Feet 
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Figure  103  Gust  Velocity  Power  Spectra  for  Test  264,  Run  16 
Maximum  Standard  \  =  4000  Feet 
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Figure  104  Gust  Velocity  Power  Spectra  for  Test  2 64,  Run  18 
Maximum  Standard  X.  =  4000  Feet 
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Figure  106  Gust  Velocity  Power  Spectra  for  Test  265,  Run  12 
Maximum  Standard.  \  =  2000  Feet 
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Figure  107  Oust  Velocity  Fotrer  Spectra  for  Test  265,  Run  14 
Maximum  Standard  \  4-000  F^et 
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Figure  103  Gust  Velocity  Power  Spectra  for  Test  265,  Run  15 
Maximum  Standard  \  =  2000  Feet 
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Figure  109  Gust  Velocity  Power  Spectra  for  Test  265,  Pan  17 
Maximum  Standard  \  =  4000  Feet 
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Figure  110  Gust  Velocity  Power  Spectra  for  Test  265,  Run  22 
Maximum  Standard  \  =  4000  Feet 
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Figure  112  Gust  Velocity  Power  Spectra  for  Test  265,  Run  38 
Maximum  Standard  \  =  2000  Feet 
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Figure  113  Gust  Velocity  Power  Spectra  for  Test  266,  Run  10 
Maximum  Standard  X.  -  10,000  Feet 
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Figure  il6  Gust  Velocity  Power  Spectra  for  Test  266,  Run  16 
Maximum  Standard  \  =  4000  Feet 
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Figure  117  Gust  Velocity  Power  Spectra  for  Test  266,  Run  l8 
Maximum  Standard  X  =  4000  Feet 
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Figure  118  Gust  Velocity  Power  Spectra  for  Test  266,  Run  22 
Maximum  Standard  X  =  2000  Feet 
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Figure  119  Gust  Velocity  Power  Spectra  for  Test  267,  Run  8 
Maximum  Standard  X  =  2000  Feet 
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Figure  120  Gust  Velocity  Power  Spectra  for  Test  267,  Run  9 
Maximum  Standard  X.  =  2000  Feet 
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Figure  121  Gust  Velocity  Power  Spectra  for  Test  267,  Run  11 
Maximum  Standard  A.  =  20C0  Feet 
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Figure  122  Gust  Velocity  Power  Spectra  for  Test  267,  Run  14 
Maximum  Standard  \  =  10,000  Feet 
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Figure  123  Gust  Velocity  Power  Spectra  for  Test  267,  Run  15 
Maximum  Standard  A.  =  4000  Feet 
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Figure  124  Gust  Velocity  Power  Spectra  for  Test  267,  Run  16 
Maximum  Standard  \  =  2000  Feet 
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Figure  126  Gust  Velocity  Power  Spectra  for  Test  267, 
Maximum  Standard  \  =  2000  Feet  "  5 
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Figure  129  Gust  Velocity  Power  Spectra  for  Test  269,  Run  4 
Maximum  Standard  \  =  2000  Feet 
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Figure  130  Gust  Velocity  Power  Spectra  for  Test  273,  Run  2 
Maximum  Standard  X  =  2000  Feet 
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Figure  131  Gust  Velocity  Power  Spectra  for  Test  279?  Run  2 
Maximum  Standard  \  =  2000  Feet 
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Figure  132  Gust  Velocity  Power  Spectra  for  Tesi  279>  Run  3 
Maximum  Standard  X.  =  2000  Feet 
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Figure  133  Gust  Velocity  Power  Spectra  for  Test  280,  Run  3 
Maximum  Standard  \  =  2000  Feet 
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Figure  134  Gust  Velocity  Power  Spectra  for  Test  280,  Run  6 
Maximum  Standard  X.  =  10,000  Feet 
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Figure  136  Gust  Velocity  Power  Spectra  for  Test  280,  Run  7 
Maximum  Standard  \  =  40,000  Feet 


SPCCTnflL  OENSITt-  in.'SECl  VnCLESiTT 


APPENDIX  V 


1 


INVERSE  HflVELENCTK-C>CLE5/n 


Figure  137  Gust  Velocity  Power  Spectra  for  Test  280,  Run  10 
Maximum  Standard  X  =  10,000  Feet 
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Figure  138  Gust  Velocity  Power  Spectra  for  Test  280,  Run  11 
Maximum  Standard  X.  =  20,000  Feet 
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Fi&ure  139  Gust  Velocity  Power  Spectra  for  Test  280,  Ran  11 
Maximum  Standard  \  =  40,000  Feet 
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Figure  l4o  Gust  Velocity  Power  Spectra  for  Test  280,  Run  12 
Maximum  Standard  X.  =  4COO  Feet 
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Figure  142  Gust  Velocity  Power  Spectra  for  Test  280,  Run  16 
Maximum  Standard  \  -  2000  Feet 
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Figure  143  Gust  Velocity  Power  Spectra  for  Test  281,  Run  2 
•  .  Maximum  Standard  X  =  4000  Feet 
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Figure  l44  Gust  Velocity  Power  Spectra  for  Test  282,  Run  2 
Maximum  Standard  X  =  4000  Feet 
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Figure  145  Gust  Velocity  Power  Spectra  for  Test  282,  Run  3 
Maximum  Standard  \  =  2000  Feet 
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Figure  l46  Gust  Velocity  Power  Spectra  for  Test  282,  Run  4 
Maximum  Standard  \  =  2000  Feet 
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Figure  1H7  Gust  Velocity  Power  Spectra  for  Test  283,  Run  2 
Maximum  Standard  \  =  2000  Feet 
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Figure  l48  Gust  Velocity  Power  Spectra  for  Test  285,  Run  7  (Middle  Altitude 
Flight  with  Canadian  NAE  T-33)  Maximum  Standard  X  =  4000  Feet 
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APPENDIX  VI 

METEOROLOGICAL  SUMMARIES  OF  TESTS 


Meteorological  summaries  are  presented  herein  .for  all  the  HICAT  tests  in  the 
extended  program  beginning  with  Test  180,  with  the  exception  of  the  10  tests* 
analyzed  in  detail  in  Section  VI,  Volume  I.  A  complete  meteorological  summary 
is  presented  on  two  facing  pages.  It  consists  of  a  flight  track  map  and  the 
flight  summary  on  the  left  hand  page  with  RAOB  charts  of  temperature  versus 
pressure  for  3  stations  and  either  a  JO ,  100,  or  200  mb  eliart  of  winds  and 
temperatures  on  the  right  hand  page.  For  consistency  the  test  date  and  time 
are  given  in  Greenwich  Mean  Time. 

The  flight  track  maps  are  derived  from  the  tape  recorded  LN-3  inertial  navi¬ 
gation  data.  When  this  information  was  defective  or  unavailable,  the  pilot's 
notes  and  debrief  data  were  used  to  establish  the  flight  track.  A  complete 
map  shows  not  only  the  aircraft  track  but  the  location,  run  number,  and 
approximate  length  of  each  high  altitude  CAT  encounter,  Turb-lence  intensity 
is  indicated  by  the  following: 

»  a  coded  subjective  evaluation  (VL-very  light,  L-light,  M-moderate, 
S-severe) 

•  the  root  mean  square  deviation  of  the  derived  equivalent  gust 
velocity,  i.e.,  RMS  Udg 

•  the  RMS-2  vertical  gust  velocity  (in  all  cases  where  the  power 
spectral  density  was  computed). 

All  the  maps  show  test  number  and  date  together  with  the  Greenwich  time  of  the 
takeoff  and  landing.  Since  meteorological  charts  were  used  to  plot  the  tracks 
and  flight  weather  data,  only  place  names  of  radiosonde  observation  stations 
are  indicated  and  then  usually  in  code.  The  code  letters  and  the  stations 
and/or  cities  designated  are  listed  in  the  front  of  this  volume. 

Immediately  beneath  the  track  map  is  a  flight  summary.  The  summary  describes 
the  meteorological  aspects  of  the  flight  together  with  pertinent  pilot 
observations.  A  brief  meteorological  analysis  is  also  provided  based  upon 
the  RAOB  charts  and  the  chart  of  winds  and  temperatures. 


*Tests  202,  204,  218,  220,  233,  247,  264,  265,  266,  and  280. 
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TEST  180 


23  March  1967,  1&LO-2350Z 

Ferry  Flight  from  Edwards  AFB,  California  to  Hanscom  Field,  Bedford, 
Massachusetts,  U.S.A. 


FLIGHT  TRACK 


The  1800Z,  13  March  1967  surface  chart,  which  was  about  one  and  a  half  hours 
prior  to  the  turbulence  encounters  over  Utah  and  Colorado  showed  a  low  pres¬ 
sure  center  over  Wyoming  with  fronts  extending  southward  to  Oklahoma  south- 
westward  to  California  and  northwestward  to  Washington. 

There  was  considerable  weather  occurring  over  the  Rocky  Mountain  region. 

Aloft,  the  1200Z,  200  mb  chart  (about  eight  hours  prior  to  the  turbulent 
encounters)  showed  a  100  to  120  knot  Jetstream  flowing  southwest-northeast 
across  central  Nevada,  Utah  and  southern  Wyoming.  Position  extrapolation 
would  place  the  Jetstream  almost  directly  beneath  the  U-2  for  the  entire 
flight  from  Edwards  Air  Force  Base,  California  to  Hanscom  Field,  Massachusetts. 

The  flight  track  indicates  that  the  aircraft  encountered  moderate  to  severe 
CAT  while  over  the  Grand  Junction,  Colorado  area  and  moderate  CAT  near  Denver, 
Colorado  and  Omaha,  Nebraska.  At  the  post-flight  debriefing,  the  pilot  skated 
that  the  top  of  the  turbulence  was  about  63,000  feet.  The  lower  boundary  of 
the  turbulent  layer  was  not  determined. 

Note  the  1200Z,  70  mb  analysis  shows  a  thermal  trough  along  the  INW-ELY  axis 
with  wind  flow  across  the  isotherms  in  the  Utah-Colorado  area.  The  1200Z  RAOB 
analysis  shows  a  large  vertical  temperature  gradient  (3°C/l000  feet)over  Denver. 
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TEST  l8l 


15  March  1967,  060G-I306Z 

Ferry  flight  from  Hans com  Field,  Bedford,  Massachusetts  to  Royal  Aircraft 
Establishment  (RAE),  Bedford,  England,  U.K. 

FRIGHT  TRACK 


FLIGHT  SUMMARY 


Data  not  obtained 


MOB  CHARTS 
Data  not  obtained. 


70  MB  TEMPERATURES  AND  TO1DS  CHftET 
Data  pot  obtained. 
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17  March  1967,  1000-1446Z 

Royal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 
FLIGHT  TRACK 


This  was  the  first  flight  out  of  England  after  arrival  at  Bedford  from  the 
States. 

The  1200Z  surface  chart  showed  a  960  mb  low  pressure  system  centered  about 
300  nm  north  of  the  Scottish  mountains  with  a  cold  front  trailing  southward 
and  lying  across  southern  England. 

The  surface  front  passed  through  Bedford  shortly  after  the  U-2  took  off 
(~  1000Z). 

A  strong  westerly  flow  at  all  levels  from  the  surface  to  50,000  feet  was 
present  over  northern  Scotland.  A  300  mb  ..jetstream  was  oriented  west  to 
east  directly  over  the  highest  mountains. 

The  British  Canberra  flew  essentially  the  same  course  as  that  planned  for  the 
U-2  at  flight  levels  30,000  -  35? 000  feet. 

The  H1CAT  aircraft  encountered  light  to  moderate  turbulence.  The  Canberra 
pilot  reported  none. 
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TEST  183 

20  March  1967,  0938-1431Z 

Royal  Aircraft  Establishment  (RAE) ,  Bedford,  England,  U.K. 
ELICIT  TKACK 


FLIGHT  SUMMARY 

On  20  March  1967,  a  rapidly  moving  surface  low  pressure  system  was  positioned 
about  60  nm  north  of  the  northern  tip  of  Scotland.  Shy  conditions  were 
broken  to  overcast. 

The  surface  flow  was  generally  westerly  becoming  north-westerly  at  500  mb  and 
higher.  The  1200Z  300  mb  chart  showed  a  jetstream  passing  over  Stornoway. 

The  flight  plan  for  this  test  was  for  the  U-2  and  the  British  Canberra  to  fly 
the  route  as  indicated  on  the  flight  track.  The  Canberra  was  to  search  for 
turbulence  between  the  altitudes  36,000-38,000  feet  and  the  U-2  altitudes 
50,000-65,000  feet. 

The  Canberra  aircraft  recorded  light  CAT  at  flight  level  38,000  feet  over 
central  Scotland. 

The  U-2  pilot  reported  very  light  CAT  only,  less  than  O.lg  at  55,000  feet. 
This  was  verified  by  tile  aircraft  oscillograph  record  and  no  runs  were 
processed. 

The  RAOB  chart  shows  the  vertical  temperature  gradients  between  55,000- 
58,000  feet  over  Aughton,  Shanwell,  and  Lerwick. 

Note  the  weak  horizontal  temperature  gradient  and  the  anticyclonic  wind  flow 
at  the  100  mb  level. 
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TEST  184 


21  March  1967,  0926-1437Z- 

Royal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 
FLIGHT  TRACK 


At  1200Z,  21  March  1967,  a  weak  surface  ,iold  front  was  moving  rapidly  into 
northern  Ireland.  A  surface  high  pressure  system  was  centered  about  100  miles 
east  of  Brest,  France  and  most  of  England  was  experiencing  a  south-southwest 
wind  flow  in  the  lower  levels.  Sky  condition  was  scattered-to-broken  cumulus. 

Aloft  (500  mb-  50mb),  winds  were  west  becoming  northwest  over  the  British 
Isles.  Wind  velocities  (averaging  65  knots)  were  unusually  high  at  the  70  mb 
level  from  Shanwell  to  the  north. 

Tropopause  analysis  showed  the  surface  to  have  little  siope. 

The  U-2  and  Canberra  both  flew  the  route  as  indicated  on  the  flight  track. 

Both  aircraft  reported  light  turbulence  about  50  miles  north  of  Bedford;  the 
Canberra  at  flight  level  38,000  feet  and  the  U-2  at  55,000  feet. 

The  U-2  also  reported  some  very  light  CAT  at  55,000  feet  over  Shanwell.  This 
run  was  not  processed.  The  portion  of  the  route,  south  of  Bedford  was  reported 
completely  smooth  by  the  pilots  of  both  aircraft. 


268 


ALTITUDE  -  THOUSANDS  Of  FEET 


APPENDIX  VI 


RACE  CHARES  (120GZ,  21  Mar  1967) 


3 


« 


70  MB  TEMPERATURES  AND  WINDS  CHART  \(I200Z,  21“  Mar  J.967) 


MIUtlAKS 


apeehdix  vi 


TEST  185 


22  .March  1967,  O858-I325Z 

Royal,  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 


FLIGHT  TRACK 


At  1200Z,  22  March  1967,  a  surface  cold  front  was  oriented  west-east  across 
central  England  with  a  Jetstream  at  the  300  mb  level  paralleling  the  surface 
front  and  located  ever  the  Prestwick,  Scotland  area.  Winds  at  the  upper 
levels  were  generally  95  -  100  knots  from  270° . 

The  tropopause  height  chart  showed  a  relatively  steep  slope  from  a  200  mb  high 
over  central  England  to  a  360  mb  low  600  miles  to  the  north.  The  horizontal 
temperature  gradient  at  the  tropopause  for  this  same  region  was  from  -66°C 
over  southern  England  to  "48°C  at  the  center  of  the  low. 

The  Canberra  cad  U-2  flew  the  route  as  shown  on  the  flight  track.  The  pilot 
of  the  Canberra  reported  very  light  CAT  100  nm  north  of  Shanwell  at  38,000  feet; 
also,  that  he  was  in  and  out  of  the  turbulence  for  approximately  one  hour.  The 
U-2  pilot  reported  very  light  to  light  CAT  almost  the  entire  route  with  "a  few 
good  bumps"  over  the  channel.  Only  one  run  was  processed  from  the  record. 

The  vertical  temperature  gradient  is  small  although  AT* s  at  55»000  feet  (Hemsby) 
and  65,000  feet  (Shanwell)  show  some  evidence  of  wave  motion. 

The  70  mb  analysis  shows  a  thermal  trough  over  the  northern  region  of  the 
British  Isles  with  the  wind  flow  almost  normal  to  the  isotherms.  The  horizon¬ 
tal  temperature  gradient  is  generally  less  than  5°C  per  120  nautical  miles. 
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APPENDIX  VI 

TEST  186 

28  March  1967,  0903-I256Z 

Royal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


On  28  March  1967,  a  978  mb  surface  low  pressure  system  was  centered  over  the 
North  Sea.  The  low  extended  well  up  past  the  30C  mb  level  with  the  vertical 
axis  of  the  system  showing  little  slope. 

A  double  .jetstream  was  flowing  around  the  southern  periphery  of  the  upper  low 
to  the  south  of  England  and  into  central  France. 

A  first  choice  of  area  to  sample  for  turbulence  was  over  the  jet stream  south 
of  England.  However,  due  to  a  malfunctioning  generator,  the  U-2  could  not 
fly  over  water  past  the  glide  back  point. 

The  selected  flight  route  was  over  central  and  northern  England  and  in  the 
area  of  a  thermal  trough  with  weak  horizontal  temperature  gradient  as  indi¬ 
cated  on  the  flight  track. 

The  pilot  of  the  U-2  reported  intermittent  very  light  CAT  along  the  eastern 
leg  of  his  route,  no  CAT  along  the  northern  leg  and  almost  continuous  very 
light  CAT  between  50,000  -  65,000  feet  dong  the  western  leg  of  the  route. 

The  RA0B  chart  shows  a  small  vertical  temperature  gradient  between  53,000  feet 
to  62,000  feet  over  Longkesh. 

No  runs  were  processed  from  the  record. 


ALTITUDE  -  THOUSANDS  OF  FFET 


APPENDIX  VI 


RACE  CHARTS  (1200Z,  28  Mar  1967) 


70  MB  TEMPERATURES  AND  WINDS  CHART  (I200Z,  28  Mar  1967) 


PRESSURE  -  MILLIBARS 


APPENDIX  VI 


TEST  187 


30  March  1967,  1155-1^36z 

Royal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 


FLIGHT  SUMMARY 


This  flight  was  scheduled  as  a  combination  test  flight,  after  generator  change, 
and  HIGAT  test. 

Conditions  did  not  appear  favorable  for  the  production  of  CAT  this  date.  A 
weak  northwesterly  flow  from  the  surface  through  the  70  mb  level  prevailed 
over  the  British  Isles.  Weak  troughs  were  moving  northwest- southeast  across 
the  British  Isles.  Aloft,  the  jet stream  was  approximately  800  nautical  miles 
southwest  -of  the  area  of  interest. 

The  flight  track  was  selected  primarily  to  accommodate  test  flight  requirements. 
No  significant  CAT  was  reported  by  the  U-2  pilot. 

The  vertical  temperature  gradient  between  56,000  feet  and  63,000  feet  over 
Longkesh  is  similar  to  soundings  that  have  been  associated  with  light  to  very 
light  CAT  but  this  could  not  be  verified  for  this  test. 

The  70  mb  analysis  shows  a  predominantly  northwest  flow  and  weak  horizontal 
temperature  gradient.  (  AT/  AN  =  ~  4°c/600  nm. ) 
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TEST  188 

31.  March  1967,  0901-1329Z 

Rpyal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 
PLIGHT  TRACK 


X  1 

O NANCY  ) 


PLIGHT  SUMMARY 


The  meteorological  condition  that  prevailed  on  31  March  1967  over  the  HICAT 
operating  region  was  that  of  little  activity.  In  the  lower  levels  a  weak 
high  pressure  ridge  was  oriented  north-south  and  centered  over  Ireland.  Aloft, 
a  weak,  northwest-southeast  wind  flow  prevailed  over  the  British  Isles. 

A  band  of  maximum  velocity  winds,  although  not  particularly  strong  (85-90 
knots),  was  positioned  just  to  the  w~st  of  the  Irish  coast  passing  from  that 
point  southeastward  toward  Lands  End,  England.  The  flight  track  was  planned 
to  cross  this  band  of  winds. 

The  U-2  pilot  reported  no  turbulence  except  a  "couple  of  ripples"  over  the 
band  of  maximum  winds  mentioned  above.  No  turbulence  runs  were  processed. 

No  large  vertical  temperature  gradients  are  shown  on  the  RAOB  chart. 

The  70  mb  analysis  shows  an  almost  straight  line  northwest-southeast  wind 
flow  and  a  very  weak  horizontal  temperature  gradient. 
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TEST  189 

3  April  1967,  0854-1420Z 

Royal  Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


On  3  April  1967,  a  surface  low  pressure  system  was  centered  over  Iceland  with 
an  occlusion  extending  southeast.  The  point  of  the  occlusion  was  approxi¬ 
mately  180  miles  west  of  the  Scottish  mountains  with  the  associated  warm  front 
lying  north-south  along  the  Irish  coast. 

The  main  axis  of  the  jet stream  curved  anticyclonically  across  the  point  of 
the  occlusion  thence  southeast  over  the  northern  tip  of  the  British  Isles  and 
into  central  France. 

The  primary  objective  of  this  flight  was  to  sample  for  turbulence  above  the 
section  of  the  jet  stream  from  Wick  to  56  °N  -  4°E. 

The  flight  track  shows  the  pilot  did  not  encounter  turbulence  until  north  of 
Shanwell.  From  that  point  to  56 °N  -  4°E  and  return  he  encountered  several 
patches  of  light  to  very  light  CAT.  The  best  turbulence  (±0.15g)  was  located 
near  56 °N  -  4°E. 

The  RAOB  chart  shows  weak  vertical  gradients  at  Lerwick  and  Shanwell  with  a 
well  defined  wave  pattern  and  larger  gradient  at  Aughton.  The  turbulence  was 
sampled  at  56 °N  -  4°E,  about  180  nm  from  the  nearest  RAOB. 

Note  that  Aughton  which  has  the  largest  vertical  gradient  is  located  in  the 
center  of  the  thermal  trough,  as  shown  on  the  winds  and  temperature  chart. 
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TEST  190 

4; April  1967,  0910-1450Z 

Royal  Aircraft  Establishment  (RAE)?  Bedford,  England,  U.K, 
FLIGHT  TRACK 


On  4  April  1967,  a  surface  warm  front  was  moving  slowly  across  central  England. 
A  high  pressure  system  was  centered  to  the  southwest  and  near  46°N  -  15°W. 

Most  of  the  British  Isles  were  in  the  warm  sector  of  an  oc clue ion  and  under 
the  influence  of  rather  mild  westerly  winds  in  the  lower  levels.  Aloft,  winds 
became  more  northwesterly  to  northerly  with  a  jetstream  of  120  knots  at  the 
300  mb  level  flowing  from  Stornoway  in  the  north  to  Hawley  in  the  south. 


The  flight  track  for  the  mission  was  planned  to  fly  along  and  across  the  band 
of  strong  winds. 


The  U-2  encountered  very  light  to  light  CAT  over  six  areas  and  one  brief 
period  of  light  to  moderate  CAT  near  Shanwell. 


A  pilot  report  from  the  British  metro  teletype  net  reported  severe  turbulence 
at  53 000  -  7, 000  feet  about  50  miles  south  of  Shanwell. 

The  RA0B  chart  indicates  vertical  gradients  somewhat  greater  than  small 
(<  1.5°C/l000  feet  being  small)  near  62,000  feet  over  Aughton  and  53,000 
and  63,000  feet  over  Camborne. 

Note  that  a  deep  warm  thermal  trough  at  the  70  mb  level  (winds  and  temperature 
chart)  is  positioned  almost  directly  over  the  band  of  strong  winds  at  300  mb. 
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TEST  191 

12  April  1967,  0825-1442Z 

Royal  Aircraft  Establishment  (PAE),  Bedford,  England,  U.K. 
ELIOS?.  TRACK 


The  surface  chart  for  I200Z,  12  April  1967,  showed  a  low  pressure  center  of 
1016  mb  centered  near  Paris,  Fr  ,nce.  A  surface  cold  front  extended  southward 
from  the  center  to  near  the  French-Spanish  border.  Overcast  conditions  pre¬ 
vailed  over  Prance  north  of  the  French  Alps.  South  of  the  Alps,  skies  were 
scattered  to  broken. 

At  the  200  mb  level  a  trough  was  positioned  over  the  English  Channel  and 
oriented  in  a  southwest-northeast  direction.  Winds  at  200  mb  over  the  sampled 
area  were  about  210°  at  20  knots.  At  other  levels, winds  were  comparatively 
light. 

The  pilot  reported  very  light  patchy  turbulence  from  42,000  to  54,000  feet  over 
the  English  Channel  and  into  western  France.  No  runs  were  processed. 

The  RA0B  chant  shows  changes  in  the  vertical  temperature  gradient  at  1200Z  from 
48,000  to  53,000  feet  over  Crawley.  This  corresponds  well  to  the  levels  of 
very  light  CAT  reported  by  the  pilot.  The  EAOBs  for  Trappes  and  Lyon  are 
quite  smooth  appearing  and  show  very  little  gradient. 

The  temperature  and  winds  chart  shows  a  wind  shift  line  and  warm  thermal  trough 
at  70  mb  and  over  the  English  Channel  and  western  France.  This  corresponds 
to  the  area  the  pilot  reported  very  light  patchy  CAT. 
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TEST  192 


APPENDIX  YI 


13  April  1967,  09P5-1409Z 

Royal  Aircraft  Establishment  (KAE),  Bedford,  England,  U.K. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


A  well  defined  ridge  at  both  ti-3  surface  and  aloft  through  all  observed 
levels  was  centered  over  Ireland.  Below  the  tropopause,  the  prevailing  winds 
were  northeasterly.  Above  the  tropopause  and  at  the  70  mb  level,  winds  were 
north  to  northwest  over  the  sampled  area. 

The  flight  track  was  flown  over  a  steeply  sloping  area  of  the  tropopause  that 
existed  along  the  northeast  coast  of  the  British  Isles. 

Although  only  one  run  was  processed  (Run  2),  the  pilot  reported  numerous 
patches  of  Very  light  CAT  over  the  area. 

An  interesting  comment  by  the  pilot  was  that  a  solid  undercast  was  present 
east  of  a  line  from  Shanwell  and  Longkesh  with  clear  skies  to  the  west.  The 
very  light  CAT  occurred  over  the  undercast  and  ended  abruptly  over  the  clear 
area.  During  the  time  of  the  flight,  Prestwick  control  issued  an  air  advisory 
of  moderate  to  severe  CAT  over  the  southeast  of  the  Scottish  mountains  at 
18,000  -  40,000  feet. 

Stornoway  and  Shanwell  show  small  vertical  gradients  (RAOB  chart).  The  winds 
and  temperature  chart  shows  the  very  light  winds  present  at  70  mb  (compare 
with  Test  182).  Also  note  cold  thermal  ridge  over  Irish  Sea  and  warm  thermal 
tro’igh  along  northeast  coast  of  British  Isles. 
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TEST  J.93 

14  April  1967,  0850-1345Z 

Royal  ^Aircraft  Establishment  (RAE),  Bedford,  England,  U.K. 
PLIGHT  TRACK 


The  1200Z  surface  synoptic  chart  for  14  April  1967  showed  an  elongated  ridge 
oriented  southwest-northeast  across  the  British  Isles  and  North  Sea.  Over 
Sicily  a  weak  closed  low  was  apparent  from  the  surface  through  50  mb.  Winds 
were  comparatively  light  at  all  reported  levels. 

The  pilot  reported  two  areas  in  which  he  encountered  significant  CAT.  The 
first  encounter  was  at  flight  levels  28,000  to  34,000  feet  on  climbout  (no 
rims  processed).  The  second  area  was  at  flight  levels  54,500  to  56,000  feet 
near  Nice,  France  (runs  2  through  6  were  processed  indicating  light  to  moder¬ 
ate  CAT  was  encountered) , 

The  RAOB  chart  shows  vertical  temperature  and  gradient  changes  over  Crawley 
from  53,000  to  67,500  feet.  This  region  was  not  sampled. 

The  RAOBs  for  Trappes  and  Lyon,  France  show  very  small  vertical  temperature 
changes  and  are  not  typical  of  >.  -,e  RAOBs  normally  associated  with  light  to 
moderate  CAT. 

The  winds  and  temperature  chart  shows  the  broad  trough  over  central  France  as 
indicated  by  the  wind  flow  analysis.  Also  note  the  warm  thermal  trough  at 
the  70  mb  level.  These  conditions  are  normally  associated  with  light  to  light- 
plus  CAT. 
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APEEKDICC  VI 


TEST  1?4 

IT  April  1967,  0359-1632Z 

•  Ferry  Flight  from  RAE,  Bedford,  England,  U.K.  to  Hanscom  Field,  Bedford 
Massachusetts,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


Data  net  obtained. 
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RAQP  CHARTS 
Data  not  obtained. 
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Data  not  obtained 


•  TEST  195 


APIEHD3X  VI 


18  April  1967,  0542-0942Z 

HICAT  search  and  ferry  flight  from  Hanscom  Field,  Bedford,  Massachusetts, 
to  Patrick  AFB,  Florida,  U.S.A. 

-  FLIGHT  TRACK 


FLIGHT  SUMMARY 
Data  not  obtained. 


290 


APPENDIX  VI 


RAQB  CHARTS 
Data  not  obtained. 
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Data  not  obtained. 
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TEST  196 

2  May  1967,  1602-2103Z 

.Barksdale  AIB,  Shreveport,  Louisiana,  U.S.A. 
PLIC2IT  TRACK 


Late  during  tb-  day,  prior  to  this  flight,  a  squall  line  and  cold  front  passed 
over  the  Shreveport,  Louisiana  area.  The  cold  front  preceded  an  unusually 
cool  outbreak  of  polar  continental  air  for  this  time  of  the  year  and  temper¬ 
ature  records  were  broken  over  many  of  the  states  east  of  the  Rockies. 

Near  the  time  of  the  flight,  on  2  May  1967,  the  cold  front  was  oriented 
northeast-southwest  and  lying  over  the  state  of  Mississippi  with  the  asso¬ 
ciated  squall  line  approximately  100  miles  to  the  east. 

The  mission  plan  was  to  fly  over  the  front  and  squall  line  (see  flight  track). 

The  pilot  encountered  significant  CAT  between  Monroe,  Louisiana,  and 
Tallahassee,  Florida.  CAT  was.  very  light  or  absent  near  Shreveport  (SHV)  and 
Jacksonville  (JAX),  the  west  and  east  extremities  of  the  flight  path. 

Note  the  irregular  appearance  and  moderate  slope  of  the  vertical  temperature 
gradient  over  Jackson  (JAN)  and  Montgomery  (MGM)  on  the  RAOB  chart. 

The  winds  and  temperatures  chart  shows  the  well  defined  warm  thermal  trough 
and  the  large  horizontal  temperature  gradient  that  were  present  over  the  JAN- 
MGM-VPS  area  to  be  located  almost  precisely  where  the  turbulence  was  sampled . 
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TEST  197 


3  May  1967,  1603-2103Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 


FLIGHT  TRACK 


Near  the  surface  on  this  date,  quasi -stationary  fronts  were  situated  over  south 
Texas  through  the  Houston  area  and  to  the  north  through  central  Kansas. 

The  0000Z,  4  May  1967,  tropopause  analysis  showed  a  band  of  maximum  winds 
(>100  knots)  at  about  38,000  feet  oriented  west-east  over  0KC.  Upper  level 
winds  were  near  zonal  over  the  operating  area.  Considerable  thunderstorm 
activity  occurred  from  the  Red  River  valley  southward  to  the  Gulf  Coast. 

The  flight  track  shows  that  most  of  the  turbulence  encountered  was  located 
over  0KC.  The  pilot  sampled  altitudes  between  53? 000  -  58,000  feet  over  0KC, 
the  turbulence  was  light  to  moderate  continuous. 

The  RA0B  chart  indicates  that  large  vertical  temperature  gradients  were 
present  over  OKC  and  GSW.  It  appears  the  pilot  was  in  the  altitude  band  of 
the  least  vertical  gradient  over  OKC. 

The  70  mb  analysis  shows  the  thermal  trough  between  OKC  and  LIT.  A  comment 
by  the  pilot  was  that  the  turbulence  ended  abruptly  20  miles  west  of  OKC 
which  is  at  the  crest  of  the  thermal  ridge. 
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5  May  1967,  1759-2343Z 

Barksdale  A5B,  Shreveport,  Louisiana,  U.S.A. 


FLIGHT  SUMMARY 

This  mission  was  a  joint  test  with  the  National  Severe  Storms  Laboratory  at 
Norman, Oklahoma. 

During  the  morning  of  5  May  1967,  a  li^e  of  thunderstorms  began  to  form 
between  Oklahoma  City  and  the  Kansas -Oklahoma  border.  This  squall  line  was 
about  60  miles  in  advance  of  a  slowly  moving  surface  front  positioned  "along 
the  Kansas -Oklahoma  border.  The  20b^Z  radar  summary  chart  showed  a  solid 
band  of  echos  oriented  in  a  west-east  direction  between  Oklahoma  City  and 
Ponca  City,  Oklahoma. 

The  flight  track  indicates  that  the  turbulence  was  sampled  over  this  area  of 
convective  activity.  The  pilot  was  in  moderate  to  severe  turbulence  for 
about  45  minutes. 

Aloft,  a  wide  band  of  100  knot  winds  was  flowing  across  north  Texas,  Oklahoma 
and  Kansas  at  the  tropopause  level  of  39? 000  feet. 

The  3A0B  chart  shows  large  vertical  gradients  for  AMA  and  GSW  (OKC  was 
missing) . 

In  the  winds  and  temperature  chart,  it  is  perhaps  significant  that  the  ther¬ 
mal  trough  at  the  70  mb  level  is  centered  over  the  OKC  area. 
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TEST  199 

8  May  1967,  1613-2202Z 

Barksdale  AEB,  Shrevepcrt>  Louisiana,  U.S.A 


FLIGHT  TRACK 


-J... 


i  \  r 


FLIGHT  SUMMARY 

The  1800Z  surface  chart  for  8  May  1967  shows  a  cold  front  oriented  west-east 
across  central  Texas  and  northern  Louisiana.  Aloft,  the  1200Z,  8  May  1967, 

200  mb  analysis  indicates  that  jetstreams  were  converging  at  that  level 
over  Arkansas  and  Louisiana. 

The  flight  track  for  this  day  was  back  and  forth  across  the  south  Central 
States.  The  pilot  encountered  abundant  light  CAT  over  Mississippi  and 
Alabama.  Upon  reaching  the  San  Antonio  area  he  could  see  a  thunderstorm 
developing  near  Austin;  he  proceeded  to  that  area,  and  encountered  light  to 
moderate  CAT  over  the  convective  activity  for  approximately  30  minutes. 

(Ref.  Runs  7-13*) 

The  RAOB  shows  small  vertical  gradients  near  VCT  (the  thunderstorm  over  which 
the  pilot  flew  was  isolated).  SHV  and  JAN  have  a  medium  vertical  gradient. 

The  70  mb  analysis  depicts  the  well  defined  wave,  as  indicated  by  the 
isotherms,  that  was  located  between  Oklahoma  and  Alabama.  This  wave  was 
also  near  the  axis  of  trough  visible  on  the  200  mb  analysis. 
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TEST  200 


9  May  19«S7>  1536-1937Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 
FLIGHT  HACK 


On  the  1800Z  surface  map,  9  May  1967,  a  weak  stationary  front  was  located 
across  south  central  Texas  with  a  high  pressure  area  centered  over  southern 
Arkansas.  The  radar  summaries  showed  isolated  cumulonimbus  activity  over 
the  sampling  area. 

Aloft  the  winds  were  northwest-southeast  wi,th  near  straight  line  flow. 

Very  light  CAT  was  reported  V  the  pilot.  No  runs  were  processed. 

The  RAOB  charts  show  the  vertical  temperature  gradients  at  GSW,  3HV  and  LIT 
were  very  small. 

A  fairly  well  defined  thermal  trough  over  OKC  is  evident  on  the  70  mb  analysis. 
However,  the  flight  was  to  the  east  of  this  area  and  so  the  area  was  not 
sampleu. 
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TEST  201 

10  May  1967,  l658"21233 

Barksdale  APB.  Shreveport,  Louisiana,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


The  l800Z,  10  May  1967,  surface  chart  showed  a  991  mb  low  pressure  center 
over  Nebraska.  A  cold  front  trailed  southwestward  to  Albuquerque,  New  Mexico 
and  a  warm  'front  across  eastern  Oklahoma  -  central  Louisiana,  The  1200Z 
200  mb  analysis  indicated  that  a  Jetstream  with  pronounced  anticyclonic 
curvature  extended  across  Colorado,  Nebraska,  Missouri,  and  Mississippi. 

The  mission  was  originally  planned  to  fly  over  Nebraska  but  radio  trouble 
caused  the  flight  to  be  shortened.  The  flight  track  shows  the  route  of  flight 
and  that  light  to  moderate  CAT  was  encountered  along  the  northern  borders  of 
Oklahoma  and  Arkansas .  The  altitude  of  the  CAT  sampled  in  runs  5  and  6  was 
near  62,500  feet  and  the  level  of  the  strong  inversion  over  DDC. 

Notice  the  90°  wind  shift  between  DDC  and  OKC  in  the  winds  and  temperature 
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TEST  2C3 

15  May  1967,  1555-1805Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 


FLKKT  TRACK, 


This  test  was  aborted  fairly  soon  after  takeoff  because  of  engine  difficulties. 
The  meteorological  discussion  of  this  test  appears  with  that  of  Test  204,  one 
of  the  ten  HICAT  tests  analyzed  in  considerable  detail  in  Appendix  I-G, 

Volume  I, 
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TEST  205 

,16  May  1967,  1526-2050Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 

Hi  nar  toack 
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FLIGHT  SUMMARY 

On  l6  May  1967.  a  weak  high  pressure  system  was  centered  over  Kansas.  This 
circulation  created  upslope  motion  along  the  eastern  Rockies  and  caused  some 
stratus  to  form  in  the  lower  levels  in  the  Denver  -  Colorado  Springs  area. 
Above  this  low  stratus  skies  were  clear. 

Aloft  winds  were  northwest-southeast  with  almost  straight  line  flow  and  were 
relatively  light. 

The  pilot  reported  light  CAT  120  nm  northwest  of  OKC  at  flight  level 
53,000  feet  and  abundant  light  to  moderate  CAT  between  Colorado  Springs  and 
Pueblo  at  51 3 000  -  52,000  feet.  Compare  these  altitudes  with  the  51? 000  - 
52,000  feet  area  of  the  Denver  RA0B. 

Note  the  thermal  trough  shown  in  the  winds  and  temperature  chart  from  TOP  to 
DEN.  The  east-west  orientation  is  not  usually  observed. 
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.  TEST  206 

17  May:  1967,  1544-1932Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 


TRACK 


At  the  surface,  on  17  May  1967,  a  large  high  pressure  system  was  centered  over 
western  Arkansas  and  covered  the  southern  half  of  the  nation  east  of  the  Rocky 
Mountains.  A  southerly  flow  of  air  prevailed  over  Texas  advecting  moisture 
from  the  Gulf  of  Mexico.  Convective  activity  was  at  a  minimum. 

Aloft  a  60-80  knot  Jetstream  was  flowing  in  a  straight  path  across  Texas  frcm 
El  Paso  towards  Alexandria,  Louisiana. 

The  flight  track  was  planned  to  cross  this  band  of  winds.  The  Del  Rio, 

Texas  (URT)  RAOB  had  shewn  large  vertical  gradients  on  the  0000Z,  17  May  1967, 
sounding. 

As  indicated  in  the  flight  track,  the  pilot  encountered  light  CAT  over  DRT  and 
light  to  moderate  CAT  between  GSW  and  SHV.  He  also  reported  other  very  light 
patches  that  were  not  processed. 

The  vertical  temperature  gradients  shown  in  the  RAOB  chart  are  of  a  type 
associated  with  light-plus  CAT.  In  this  case  note  that  the  RAOB  time  is  six 
to  seven  hours  prior  to  sampling  time. 

The  isotherms  in  the  70  mb  analysis  indicate  a  shallow  wave  with  thermal 
troughs  was  located  over  MAP  and  GSW  at  1200Z,  17  May  1967 . 


308 


ALTITUDE  -  THOUSANDS  OF  FEET 


APPENDIX  VI 


MOB  CHARTS  (1200Z,  17  May  1967) 
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TEST  207 

19  May  1967,  1918-2217Z 

Barksdale  APB,  Shreveport,  Louisiana,  U.S.A. 
FLIGHT  TRACK 


FLIGHT  SUMMARY 

At  1800Z,  19  May  1967,  a  cold  front  was  moving  slowly  from  north  to  south 
across  southern  Oklahoma.  A  line  of  thunderstorms  formed  along'-the  Red  River 
and  slightly  in  advance  of  the  front. 

Aloft  the  0000Z,  20  May  1967,  200  mb  chart  indicated  a  west-northwest  wind 
flow  at  60-80  knots.  Jetstreams  were  positioned  over  south  Texas  and  the 
north  Central  States. 

The  20452,  19  May  1967,  radar  summary  chart  showed  a  solid  line  of  echos  with 
tops  to  53,000  feet  oriented  west-southwest  east-northeast,  50  nm  north  of 
Dallas,  Texas. 

The  pilot  reported  he  flew  across  the  tops  of  the  thunderstorms  first  at 
65,000  feet  well  above  all  clouds  and  encountered  light  CAT.  During  the  second 
pass  across  the  tops,  he  descended  to  63,000  feet  and  the  turbulence  increased 
to  moderate.  Approx imatelj’  9  minutes  of  turbulence  data  was  processed. 

The  closest  RA0B  to  the  sampled  area  was  that  of  GSW  at  0000Z,  20  May  1967. 

The  70  mb  analysis  shows  a  well  defined  thermal  trough  with  the  axis  between 
OKC  and  GSW. 
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RAOB  CHARTS  (OOOOZ,  20  May  1967) 
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TEST  208 


22  May  1967,  1529-1941Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 


FLIGHT  SUMMARY 


The  surface  chart  for  1800Z,  22  May  1967,  showed  a  closed,  1004  mb,  low 
pressure  center  positioned  over  western  Florida.  The  cold  front  trailed 
southwestward  into  the  Gulf  of  Mexico.  A  warm  front  extended  northeast¬ 
ward  across  Georgia.  Heavy  thunderstorm  activity  was  occurring  over  the 
extreme  southeastern  states. 

At  the  200  mb  level  (OC  jZ,  23  May  19o7)  a  deep  trough  was  located  ever  the 
sampled  area  with  the  a:  -  over  the  Mississippi-Alabama  border. 

The  RAOB  chart  shows  small  v-~r  ical  temperature  gradients  and  not  the  type 
normally  associated  with  the  light  to  moderate  turbulence  that  was  detected. 
It  should  be  noted  the  time  difference  between  mission  and  observations  was 
six  hours. 

The  wind  flow  on  the  70  mb  analysis  shows  a  distinct  cyclonic  curvature. 
Thermal,  troughs  and  ridges  over  the  sampled  area  are  apparent. 


TEST  209 


APTEMDIX  VI 


24  May  1967,  1528-1744Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


Conditions  seemed  unfavorable  for  the  production  of  turbulence  on  24  May  3.967. 
This  mission,  therefore,  was  planned  and  flown  to  verify  the  absence  of  CAT. 

The  surface  map  showed  a  high  pressure  area  centered  over  Mississippi  and 
covering  the  south  Central  States. 

A  ridge  at  the  200  mb  level  (1200Z)  was  oriented  north-south  along  the 
Oklahoma  panhandle.  A  jetstream  was  located  over  the  Dakotas  and  to  the  east. 

The  pilot  reported  that  the  flight  was  perfectly  smooth  except  for  a  few 
"ripples"  halfway  between  Dallas,  Texas  and  Oklahoma  City,  Oklahoma  at  flight 
levei  53,000  feet.  Notice  the  very  small  vertical  temperature  gradient  for 
the  OKC  sounding  in  the  RAOB  chart. 

The  70  mb  analysis  shows  that  the  flight  occurred  in  a  thermal  ridge  at  the 
70  mb  level. 
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TEST  210 


25  Hay  1967,  1528-1910Z 

Barksdale  AFB,  Shreveport,  Louisiana,  U.S.A. 
FLIffiT  TRACK 


FLIGHT  SUMMARY 

A  surface  high  pressure  system  prevailed  over  the  area  of  the  route  of  flight 
for  this  date.  Weather  conditions  were  good  over  the  operating  area. 

The  1200Z,  200  mb  analysis  showed  a  strong  ridge  with  the  north-south  axis 
over  Oklahoma.  A  Jetstream  was  positioned  over  the  Great  Lakes  region  and 
extended  southeast  to  just  off  the  Florida  coast. 

The  pilot  reported  very  light  CAT  near  the  eastern  extremity  of  the  flight 
route.  No  runs  were  processed. 

The  MOBs  for  JAN  and  MGM  present  a  smooth  appearance  with  small  vertical 
temperature  gradient.  The  RAOB  for  AHN  shows  more  of  a  typical  waveform  and 
increased  vertical  temperature  gradient.  Note  also  that  AHN  is  very  close 
to  the  jetstream. 

The  70  mb  analysis  depicts  a  horizontal  waveform  of  the  isotherms.  The  winds 
were  so  light  and  irregular  at  the  70  mb  level  that  streamline  analysis  was 
not  completed. 
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RAOB  CHARTS 
Data  not  obtained. 


70  MB  TEMPERATURES  AND  WINDS  CHART 
Data  not  obtained. 
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TEST  213 

,20  June  1967,  1423-1820Z 
Loring  AFB,  Limestone,  Maine,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 

This  flight  was  the  first  of  ten  missions  flown  from  Loring  Air  Force  Base, 
Maine. 

The  1200Z  surface  analysis  for  this  date  showed  the  flight  route  to  be  over  a 
rather  weak  high  pressure  ridge  lying  across  the  Northeastern  States.  Aloft 
the  tropopause  analysis  for  the  same  time  showed  jetstreams  well  to  the  north 
and  south  of  the  sampled  area. 

The  light  CAT  (Run  2)  that  was  observed  over  Rhode  Island  at  53,000  feet  was 
near-  the  level  of  a  slight  vertical  temperature  change  shown  on  the  ALB 
sounding. 

The  RAOB  chart  indicates  small  vertical  temperature  gradient. 

A  pronounced  anticyclonic  curvature  of  the  wind  flow  can  be  seen  on  the 
70  mb  analysis.  \  well  defined  thermal  trough  is  evident  over  Virginia, 
Pennsylvania,  and  New  fork.  The  horizontal  temperature  gradient  is  small 
(~1°C/100  ran)  over  the  sampled  area. 


322 


nnSUM-  MIUIIAK 


APPENDIX  VI 


TEST  214 

22  June  1967,  1429-I905Z 

Xoring  AFB,  limestone,  Maine,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 


At  1800Z,  22  June  1967,  a  small  surface  low  pressure  center  was  situated  near 
Quebec  City,  Canada.  From  this  point  a  cold  front  trailed  southwestward 
through  Pennsylvania  and  a  weak  warm  front  extended  to  the  northeast.  Cloudy 
skies  with  light  continuous  rain  and  drizzle  prevailed  over  the  New  England 
States  and  the  flight  route  area. 

At  the  200  mb  level,  the  1200Z  analysis  showed  a  weak  jet stream  (80  knots) 
oriented  southwest-northeast  passing  over  Lake  Ontario. 

The  pilot  reported  two  very  light  patches  of  turbulence.  No  runs  were 
processed. 

The  RAOB  chart  shows  very  small  vertical  temperature  gradients  for  Z V  and  YR. 
Between  45,000  and  49,000  feet  over  CAR  a  gradient  of  6°  can  be  seen.  The 
very  light  CAT  was  near  50,000  just  to  the  north  of  CAR, 

The  70  mb  analysis  depicts  very  light  winds  and  small  horizontal  temperature 
gradients  at  the  70  mb  level  over  the  sampled  area. 
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RAOB  CHARTS  (12C0Z,  22  Jun  1967) 
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70  MB  TEMPERATURES  AND  WINDS  CHART  (1200Z,  22  Jun  1967) 
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TEST  215 


Appendecvi 


23  June  1967,  l432-l807Z 
Loring-AFB,  Limestone,  Maine,  U-S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 

The  1800Z  surface  chart  for  23  June  1967  showed  a  cold  front  over  Pennsylvania 
extending  northeastward  through  New  Hampshire  and  along  the  western  border 
of  Maine. 

Wind  flow  at  the  200  mb  level  was  southwesterly,  with  a  wide  band. of  winds 
of  about  50  knots,  across  the  flight  track  area. 

The  pilot  reported  an  extensive  area  of  light  to  very  light  CAT  at  54, COO- 
56,  000  feet  mostly  over  New  York  state.  Also  some  very  light  CAT  over 
northern  Vermont  and  New  Hampshire  at  52,000  and  59,000  feet.  Runs  2  through 
7  were  processed  for  this  test. 

The  RA0B  chart  shows  vertical  temperature  gradient  changes  at  52,000  feet 
and  56,000  feet  over  PWM.  ALB  has  gradient  change  at  about  49,000  feet. 

The  70  mb  analysis  for  1200Z  depicts  the  thermal  trough  located  along  a  line 
from  HTS  to  Lake  Erie.  Six  hours  after  the  time  of  the  70  mb  analysis  the 
thermal  trough  would  have  been  over  the  area  where  the  light  CAT  was 
detected. 
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TEST  216 


2?  June  1967,  11&8-1913Z 

Loring  AFB,  Limestone,  Maine,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 

The  1800Z  surface  chart  for  27  June  1967  had  a  high  pressure  system  centered 
over  Pennsylvania  and  prevailing  over  all  of  the  Northeastern  States. 

At  the  200  mb  level  a  shallow  trough  was  positioned  along  the  60°W  meridian. 
Winds  at  this  level  over  the  sampled  area  were  westerly  and  light  (20-40  knots) 

The  pilot  reported  a  few  patches  of  very  light  CAT.  No  runs  were  processed 
from  the  flight. 

The  RAOB  chart  shows  that  the  vertical  temperature  gradients  were  very  small 
over  CAR  and  a  portion  of  JT. 

The  70  mb  analysis  shows  light  winds,  5-10  knots  and  small  horizontal  tempera¬ 
ture  gradients  (~1°C/150  nm)  over  the  flight  track  area. 
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TEST  217 

29  June  .1967,  1420-1918Z 

Loring  AFB,  limestone,-  Maine,  U.S.A. 

FLIGHT -  TRACK 


FLIGHT  SUMMARY 

At  1800Z,  29  June  1967}  the  surface  chart  showed  a  low  pressure  system  centered 
over  Lake  Huron.  Extensive  cloudiness,  drizzle,  and  light  rain  prevailed  over 
the  eastern  Great  Lakes  region. 

At  the  200  nib  level  a  wide  but  dynamically  weak  trough  was  located  near  verti¬ 
cally  above  the  surface  system.  Winds  were  west-northwest  at  20-30  knots. 

The  pilot  reported  a  very  smooth  flight  over  the  entire  route. 

Notice  the  extremely  small  vertical  temperature  gradients  in  the  RAOB  chart 
over  SSM  and  BUF.  Over  IWM  vertical  temperature  gradient  changes  are  apparent 
near  l4o  mb  and  70  mb.  It  is  probable  that  some  turbulence  would  have  been 
detected  if  that  area  had  been  sampled. 

The  70  mb  analysis  shows  rather  uniform  troughs  and  ridges  as  indicated  by  the 
isotherms.  Notice  winds  were  light  northerly  and  curving  anticyclonically. 
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TEST  219 

5  July  I967:..  l44o-1904z 
LopingAEB,  Limestone,  Maine,  U.S.A. 


HIGHITRACK 


A  surface  low  pressure  system  was  centered  over  Cape  Cod,  Massachusetts,  at 
1200Z,  5  July  1967,  The  cold  and  warm  fronts  extending  from  the  center  had 
just  begun  to  occlude,  and  the  system  was  producing  considerable  weather 
over  the  New  England  States. 

At  the  500  mb  to  200  mb  levels,  the  well  defined  associated  troughs  were 
aligned  near  the  80°W  meridian  to  the  west  of  the  surface  low. 

The  pilot  reported  seme’  very  light  CAT  50  nm  south  of  JT  and  abundant  CAT  over 
the  area  between  ACK  and  PWM.  Run  3  indicates  light  to  moderate  CAT  was 
encountered. 

The  RAOB  chart  shows  vertical  temperature  Changes  near  48,000  feet  over  ACK 
and  50,000  feet  over  IWM. 

The  winds  and  temperature  chart  shows  the  CAT  occurred  in  a  rather  sharply 
defined  thermal  trough  over  ACK  and  IWM. 


332 


ALTITUDE  -  THOUSANDS  Of  FEET 


APPENDIX  VI 
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7  July  1967,  1355-1740Z 

Loring  AFB,  Limestone,  Maine,  U.S.A. 

FLIGHT  TRACK 


FLIGHT/  SUMMARY 


The  flight  route  on  this  date  was  over  a  surface  high  pressure  system  centered 
over  Philadelphia,  Pennsylvania*  Weather  conditions  were  generally  good  with 
clear  to  scattered  skies.  Aloft  a  low  pressure  trough  was  located  over 
Newfoundland  and  a. ridge  over  the  New  England  States. 

The  pilot  reported  light  CAT  over  the  ACK;  however,  no  runs  were  processed. 

On  the  RAGB  chart  the'  vertical  temperature  gradient  over  ACK  shows  evidence 
of  wave  motion  from  50  000-56,000  feet. 

The  70  mb  analysis  indicates  ACK  was  in  an  area  of  a  thermal  trough  with 
anticyclonic  wind  flow. 
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TEST  222 


14  July  1967,  1359-1959Z 

Loring  APB,  Limestone,  Maine,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 

On  the  1200Z,  l4  July  1967*  surface  chart,  a  front  extended  from  near  DIA  to 
IWM.and  east-northeast  toward  HZO.  Cloudy  skies,  rain  and  some  thunderstorm 
activity  prevailed:  along  the  frontal  zone.  Aloft,  the  ^ropopause  analysis 
showed  a  Jetstream  paralleling  and  slightly  to  the  west  Jt  the  position  of 
the.  surface  front.  The  upper  trough  was  positioned  over  a  line  from  Lake 
Huron  to  Kentucky.  Maximum  winds  were  about  120  knots  at  35,000  feet. 

The  pilot,  reported  numerous  patches  of  very  light  to  light  CAT  over  the  part 
of  the  flight  route  between  70°-80°W  longitude.  The  processed  turbulence  dat» 
shows  runs  3,  and  4  of  very  light  CAT. 

The  RAOB  plotted  are  not  representative  of  the  flight  route  area  but  are  the 
best  available.  DIA  shows  changes  in  vertical  temperature  gradient  from 
45,000  feet  to  53 >000  feet. 

The  wind,  flow  pattern  at  the  100  mb  level  is  similar  to  the  300-200  mb  pattern. 
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APPENDIX  VI 


RAOB  CHARTS 
Data  not  obtained. 
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Data  not  obtained, 
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TEST  22k 

18  July  1967,  1528-2054Z 

Ferry  flight  from  Edwards  AFB,  California  to  Patrick  AFB,  Florida,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


The  surface  map  for  OOOOZ,  19  July  1967,  (5  hours  after  the  U-2  encountered 
CAT  over  the  southeastern  states)  showed  a  surface  front  over  northern  Florida 
extending  along  the  coasts  of  Georgia  and  the  Carolinas.  A  well  defined  upper 
level  trough  was  evident  at  the  500  mb  level, with  the  axis  along  the  Alabama- 
Georgia  border  and  projecting  northward  toward  the  Great  Lakes.  This  upper 
level  -trough  can  also  be  seen  in  the  1200Z,  18  July  1967,  100  mb  analysis. 

The  flight  track  shows  that  the  turbulence  occurred  in  the  area  of  the  upper 
level  trough  that  was  apparent  at  all  wind  reporting  levels  through  100  mb. 
Notice  the  wave  pattern  of  the  isotherms  in  the  100  mb  trough.  The  only  RfiOB 
above  100  mb  for  this  case  was  VPS  which  was  in  a  relatively  calm  area. 
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Data  not  obtained 
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RAOB  CHARTS 
Data  not  obtained. 
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Data  not  obtained, 


TEST .226 
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2k  July  1967,.  1458-2028Z 
Albrook  AFB,  Canal  Zone  (Panama) 


FLIGHT  TBACK 


This  mission  was  the  first  of  a  series  of  12  flights  investigating  turbulence 
while  operating-  out  of  Albrook  AFB,  Panama  Canal  Zone. 

The  Intertropical  Convergence  Zone  (ITZ)  was  well  to  the  south  of  Panama  on 
this  date.  The  flight  route  was  over  a  shallow  ridge  sloping  up  towards  the 
north. 

The  pilot  reported  light  CAT  at  63,000  and  58,000  feet  over  thunderstorms  near 
12 °N  82 °W,  as  well  as  numerous  patches  of  very  light  CAT  for  the  rest  of  the 
route.  No  turbulence  runs  were  processed. 

The  RA0B  chart  shows  medium  changes  (~1.5°C/l000  feet)  of  vertical  tempera¬ 
ture  gradients  over  MKJP,  KSWA  and  MCSP.  These  gradients  are  normally 
associated  with  light  CAT.  (Note  time  differences  of  6-8  hours  between  RA0B 
and  flight.) 

The  70  mb  analysis  shows  small  horizontal  temperature  gradients  over  flight 
route  area. 
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TEST  227 


25  July  1967,  1501-1847Z 

Albrook  AF3,  Panama  Canal  Zone  (Panama) 

FLIGHT,  TRACK 
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R~5,  R-6 
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FLIGHT  SUMMARY 

On  this  date,  the  ITZ  was  about  250  nm  south  of  Howard  AFB,  Canal  Zone 
(Panama).  Radar  reports  depicted  scattered  thunderstorm  activity  along  the 
convergence  zone. 

The  flight  track  route  was  to  MCSi j  return  to  MFFO  and  then  southward"  :o 
investigate  the  ITZ. 

The  pilot  reported  patches  of  very  light  CAT  over  MCSP  and  abundant  light  CAT 
over  the  ITZ  (Runs  2,  3>  4,  6,  7,  and  8).  The  turbulence  over  the  ITZ  was 

above  the  scattered  thunderstorm  activity  which  in  turn  was  topped  by  a  layer 
of  thin  cirrus. 

The  RAOB's  show  small  vertical  temperature  gradients  over  MCSP  and  MBHO  and  a 
large  gradient  over  MCBO  between  90-78  mb.  The  MCBO  sounding  was  within  the 
ITZ  but  about  250  miles  east  of  the  sampled  area  (pilot  not  authorized  to  fly 
over  Colombia). 

The  70  mb  temperature  analysis  indicates  that  a  wave  was  present  over  the 
Caribbean  with  the  thermal  trough  positioned  along  80°W  longitude. 
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TEST  228 


27  July  1967,  1452-I850Z 
Albrook  APB,  Canal  Zone  (Panama) 

FUGHT  TRACK 


RUN 

_  _CA  T  INTENSITY  I 

NO. 

CLASS. 

RMS  U^fFPS) 

RMS  2  (FPS) 

2 

l-M 

(165  ^ 

3  » 

L 

a  56 

- 

4 
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- 

5 
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- 

6 

.  VL-L 
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- 

7 

L-M 

176 

OMCSPl 


<r\ 

67,500  FT  J 


-ALBROOK  AFB> 


60,000  FT 


j?50.000  FT 


fci 


FLIGHT  SUMMARY 

The  ITZ  was  positioned  about  300  nm  south  of  Panama  on  this  date.  Radar 
reports  indicated  scattered  thunderstorm  activity  prevailed  in  the  convergence 
zone.  As  was  usually  the  case,  the  scattered  thunderstorms  were  topped  by  a 
layer  of  cirrus  through  which  occasionally  a  convective  cell  would  penetrate. 

The  pilot  reported  'the'  turbulence  above  the  ITZ  to  be  slightly  more  intense 
than  that  sampled  during  test  227.  Runs  2  through  7  indicate  this  to  be  factual. 

The  RAOB’s  are  too  distant  from  the  sampled  area  to  be  representative.  MBHO, 
the*  closest,  was  300  nm  away.  Notice  however,  the  large  vertical  temperature 
gradients  that  existed  over  KSWA  and  MBHO. 

The  winds  and  temperature  chart  shows  a  cyclonic  wind  flow  and  thermal  trough 
that  was  present  near  the  sampled  area. 


348 


ALTITUOfc THOUSANOS  OF  FEET 


APPENDIX  VI 


RAOB  CHARTS  (1200Z,  2?  dul  1967) 


70  MB  TEMPERATURES  AND  WINDS  CHART  (1200Z,  27  Jul  1967/}. 


TEST  £29 


28  July  1967,  l447-l8l6Z 

Albrook  AFB,  Canal  Zone  (Panama) 

r  * 


FLIGHT  TRACK 


FLIGHT  SUMMARY 

Surface ^weather  on  this  date  was  generally  good  throughout  the  operating  area, 
Activity  in.  the  ITZ  was  at  a  minimtan. 

The  pilot  reported1  a  fairly  widespread  area  Ox*  very  light  CAT  centered  over 
KSWA .  Run  2  was  processed . 

The  RAOB  chart  shows  that  small  vertical  temperature  gradients  prevailed  over 
MKCG,  KSWA  and  MCSP. 

Horizontal  temperature  gradients  were  also  small  over  the  sampled  area. 

Notice  the  waveform  characteristic  of  the  isotherms  with  the  thermal  trough 
along  :80°W  over  the  Caribbean. 
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TEST  230 


31  July  1967,  1805-2136Z 

Alb rook  AFB,  Canal  Zone  (Panama) 
FLIGHT  TRACK 


FLIGHT  SUMMARY 


Surface  weather  conditions  wex  i.  good  over  the  operating  area  for  this  date. 

The  ITZ  was  positioned  al ^ost  over  the  Canal  Zone  but  was  not  active. 

The  pilot  reported  very  light  CAT  at  10°N  80°W  at  flight  level  50,100-52,700 
feet.  Run  2  was  processed. 

The  RA0B  analysis  shows  a  rather  sharp  vertical  temperature  gradient  change 
near  135  mb  over  MCSP. 

In  the  winds  and  temperature  chart,  notice  the  small  horizontal  temperature 
gradient  that  was  situated  over,  the  Caribbean  and  the  thermal  trough  positioned 
along  80°W. 
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TEST ^231 


KPPBXDJX  VI 


2  August  1967,  1504-19$8Z 
Albrook  A7B,  Canal  Zone  (Panama) 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


Radar  reports  on  this,  date  indicated  considerable  convective  activity  was 
occurring  along  the  convergence  zone,  which  was  100-200  nm  south  of  Albrook 
AFB. 

Hie  pilot  reported  extensive  light-plus  CAT  at  51>000  to  53 >000  feet  and  also 
commented  that  the  -70°C  temperature  at  that  level  was  the  coldest  he  had 
observed.  Pilot  further  reported  the  most  abundant  CAT  was  along  the  southern 
edge  of  the  cirrus  cloud  band-  that  marked  the  ITZ .  Runs  2  through  12  were 
processed. 

In.  the  RA0B  chart,  notice  the  cold  layer  is  evident  at  about  52,000  feet  over 
MCSP,  MBH0  and  MCBO. 


In  the  70  mb  analysis,  notice  the  broad  thermal  trough  along  75°W, 
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>%«w8t,1967,  1458-I856Z 

;  -  ^  , 

Alb  rook  AFB,  Canal  Zone  (Panama) 

v  ,  aor 

FLIGHT  TRACK  , 


The  OOOOZ  meteorological  parameters  normally  checked  for  turbulence  forecasts 
Indicated  abundant  CAT  was  present  in  the  operating  area  this  date.  The 
largest  vertical  and  horizontal  temperature-  gradients  were  over  MBHO  and  to 
the  north.  The  ITZ  was  about  200  miles  to  the-  south  of  Panama. 

The  pilot  reported  abundant  light  CAT  at  flight  levels  49,000  to  54,000  feet. 
Runs  2,  3,  4,,  5,  6  and  8  were  processed. 

The  1200Z,  4  August  1967,  RAOB's  show  medium (1.5°-2.5°C/lOOO  feet)  amounts  of 
vertical  temperature  gradients. 

In  the  temperatures  and-  winds  chart  notice  the  well  defined  thermal  trough 
over  MBHO. 
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8  August  1967i  1456-1925Z 
Albrbok'AFB,  Canal  Zone  (Panama) 

FLIGHT  TRACK 


FLIGHT  SUMMARY  ' 

The  ITZ  was  well  to  the  south  on  this  date .  Turbulent  conditions  seemed  more 
favorable  to  the  north  and  a  flight  route  as  indicated  in  the  flight  track 
was  flown. 

The  pilot  reported  numerous  patches  of  very  light  CAT  with  a  few  "good  bumps" 
over  some  convective  activity  in -the  area  of  KSWA.  Run  2  was  processed. 

The  vertical  temperature  gradients  and  character  of  the  RAOB’s  (changing 
gradients)  in  the  RAOB  chart  are  indicative  of  more  CAT  than  was  detected. 
Notice  the  very  cold  layer  (-72°C,  -74°C)  at  50,000  to  52,000  feet  over  KSWA, 
MCSP  and  MBK0, 

In  the  temperatures  and  wind  chart,  observe  the  warm  thermal  trough  over 
MBH0. 
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10  August  1967,  1445-1815Z 

c  3 

Albrook  APB.  Canal  Zone7  (Panama) 


FLIGHT  TRACK 


The,  ITZ  was-  relatively  inactive  for  this  date  ana  meteorological  parameters 
were,  hot  favorable  for  the  production  of  CAT. 


The  pilot  reported  a  few  patches  of  very  light  CAT  over  the  flight  route 
shown  on  the  flight  track. .  One  run  was  processed  for  light  CAT  at  flight 
level  53,000  feet  over  MCSP. 

The  MCSP  RAOB  was  not  available,  however  the  MBHO  RAOB  shows  a  slight  vertical 
gradient  change  at  52,000  -  53,000  feet. 

The  temperatures  and  winds  chart  shows  the  shallow  thermal  trough  over  the 
sampling  area. 
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11  August  1967,  1457-1928Z 
Albrook  AFB,  Canal  Zone  :(Panama) 

FLKHT  TRACK 


The  HZ  was  centered  about  100  nm  south  on  this  date  and  was  marked  by  weak 

convective  activity.  A  large  area  of  height  change,  between  15°  _  20°N 

was  evident  on  the  70  mb  AZ  chart.  ’ 


sf“ple  this  region  and  encountered  considerable 
very  light  to  light  CAT  most,  of  which  was  in  the  vicinity  of  MCSP. 

Notice  that  a  vertical  temperature  gradient  of  1.8°c/l000  fe^t  with  a 
chamcteristic  waveform  existed  over  MCSP  between  45,000  -  60,000  feet  (RAOB 
chart).  In  the  70  mb  analysis,  note  the  warn  thermal  trough  at  70  mb  over 
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smtiTiw-nnstiM 


FLIGHT  TRACK. 


FLIGHT  SUM4AKY 


The  ITZ  activity  was  very  light  for  this  date.  The  OOOOZ  AZ  analysis  had 
indicated’  a  significant  drop  of  the  70  mb  surface  over  an  area  KSWA  to  MKJP. 

The  flight  route  was  to  KSWA  and  return  to  sample  that  area. 

The  pilot  reported  patches  of  very  light  to  light  CAT  at  wide  intervals  along 
the  route. 


The  1200Z  RACE  between  51,500  -  53,000  feet  for  MCSP  is  typical  of  that 
associated  with  moderate  to  severe  CAT.  The  vertical  temperature  gradient 
was  3.6°C/1000  feet.  It  appeared  the  pilot  flew  across  this  area  at  about 
60,000  feet  and  missed  the  turbulence  although  the  time  difference  of  6  hours 
is  a  factor  also.  Notice  the  well  defined  thermal  trough  at  70  mb  that  was 
located  over  MCSP. 
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TEST  238 

17  August  1967,  I253-1937Z 

Ferry  fllgit  from  Albrook  AFB,  Canal  Zone  (Panama)  to  Edvards  AFB, 
California,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 
Lata  not  obtained. 


EAOB  CHARTS 
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Data  not  obtained. 
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Data  not  obtained, 
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APEEHDDC  VI 


5  Septeabftr  19^7j  I733-2056Z 

Edwards AFB,  Edwards,  California,  U.S.A. 


-FLIGHT  TRACK 

“  o* 


FLIGHT  SUMMARY 

The  flight  was  out  of  Edwards  AFB  during  a  layover  period  between  excursions 
to  the  Canal  Zone  (Panama)  and  Patrick  AFB. 

The  0900Z  surface  analysis  showed  a  weak  trough  extending  from  the  Gulf  of 
California  through  central  California  and  a  high  pressure  (1017  mb)  centered 
over  Nevada.  A  500  mb  ridge  covered  most  of  the  western  U.S.  and  persisted 
well  up  into  the  troposphere.  A  rather  weak  temperature  gradient  existed  at 
70  mb.  The  ski.es  were  mostly  clear  at  all  levels  except  for  a  line  of 
craiulonimbus  between  UCC  and  WMC  and  a-  cirrus  overcast  east  of  ELY. 

Only  very  light  turbulence  was  reported  except  for  a  thin  layer  of  light  CAT 
at  60,000  feet  about  65  miles  southeast  of  WMC  and  a  brief  period  of  light 
CAT  at  54,500  feet  100  miles  north  of  EDW. 
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TEST  240 

’  O 

8  Septenbnr  1967?  1537-2058Z 

Feriy  flight  from  Edwards  AFB,  California  to  Patrick  ABB,  Florida,  U.S.A, 


FLIGHT  TRACK 


Data  riot  obtained 
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RAOB  CHARES 
Data  not  obtained. 
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Data  not  obtained, 
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TEST  24l 

11  September;  1967,  I4l0-19li6z 
Patrick  AEB,  Cocoa,  Florida,  U.S.A. 


FLIGHT  TRACK 


FLIGHT' SUMMARY 


This  niission  was  flown  to  sample  for  turbulence  over  Hurricane  Doria.  During 
the  time  of  this  flight  Doria  was  centered  near  37°N,  71°W  and  about  300  nm 
east  of  Norfolk,  Virginia. 

RAOB’s,  of  course,  were  not  available  in  the  sampled  area.  The  RAOB  observa¬ 
tions  shown  are  along  the  route  to  and  from  the  hurricane.  The  pilot  reported 
no  CAT  along  this  route. 

As  He  approached  the  hurricane  from  the  west  at  60,000  feet  he  described  the 
bands  of  clouds  that  could  be  seen  spiraling  towards  the  center.  The  west 
outside  wall  of  Doria  was  almost  vertical.  Eastward  a  layer  of  cirrus 
extended  as  far  as  he  could  see'.  Cloud  tops  over  Doria  were  48,000  feet 
indicated.  Very  light  CAT  was  detected.  Runs  2  and  3  were  processed. 

The  70  mb  analysis  does  not  include  the  region  over  which  Doria  was  positioned. 
However,  it  appears  the  hurricane  would  have  been  under  a  thermal  trough. 
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12  Septenfcer  196^,  3.418-1813Z 
Patrick  AFB,  Cocoa,  Florida,  U.S.A. 

FLIGHT  TRACK 


CArmwsiw 


CUSS.; I  MS  U#  mi 


FLIGHT  SUMMARY 

The  1200Z  surface  chart  for  this  date  showed  the  eastern  third  of  the  nation 
to  be  under  the  influence  of  a  high  pressure  system  centered  over  New  England. 
The  large  ridge  extended  southwards  to  cover  the  southeastern  states  and  the 
sampled  area. 

At  200  mb,  a  trough  was  aligned  with  the  Louisiana— Mississippi  border.  Winds 
were  southwesterly  10-20  knots  over  the  sampled  area. 

The  RAOB'S  show  small  vertical  temperature  gradients  over  CHS  and  JAX,  but  a 
gradient  change  is  evident  at  53 >000  feet  which  is  near  the  level  of  CAT 
sampled  in  Run  2. 

A  small  horizontal  temperature  gradient  over  sampled  area  is  indicated. 


APPENDIX  VI 


RAOB  CHARTS  (1200Z,  12  Sep  1967) 


APPENDIX  VI 


TEST  2k3, 


14  September  1967,  1525-1817Z 
Patrick  AFB,  Cocoa,  Florida,  U.S.A. 

FLIGHT  TEACK 


FLIGHT  SUMMARY 

At  the  surface  on  this  date,  the  southeastern  states  were  dominated  by  the 
southern  half  of  a  large  high  pressure  system  covering  the  eastern  seaboard. 
Skies  were  clear  to  scattered. 

At  the  200  mb  level  the  1200Z  analysis  showed  a  weak  ridge  over  the  operating 
area.  Winds  were  10  knobs  and  westerly. 

The  pilot  reported  one  very  light  patch  of  turbulence  at  60,000  feet  over 
central  Georgia.  No  runs  were  processed. 

The  1200Z  EAOB  analysis  indicated  the  vertical  temperature  gradients  over 
PNS,  M3M  and  JAX  were  very  small. 

The  1200Z,  70  mb  analysis  shows  a  thermal  trough  over  the  Florida  coast  but  a 
very  small  horizontal  temperature  gradient. 
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FLIGHT  SUMMARY 


The  surface  high  pressure  ridge  described  in  Tests  242  and  243  that  had 
dominated  the  synoptic  weather  pattern  over  the  eastern  third  of  the  nation 
12  through  14  September  1967  continued  to  prevail  on  this  date.  Light  winds 
wad  increased  moisture  in  the  lower  levels  caused  fog  and  haze  to  form  over 
the  southeastern  states. 

Aloft,  the  1200Z,  200  mb  analysis  showed  a  weak  ridge  positioned  over 
Mississippi.  Winds'  were  north-northwest  at  10-15  knots. 

The  pilot  reported  a  few  patches  of  very  light  CAT  at  51,000  feet  near  JAX. 
No  runs  were  processed. 

Notice  the  small  vertical  and  horizontal  temperature  gradients  on  the  RA0B 
and  temperatures  and  winds  charts. 
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70  MB  TEMPERATURES  AND  WINDS  CHART  (1200Z,  15  Sep  1967) 


TEST  245 
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l8; September  1967,  1351-1656Z 
Patrick  APB,  Cocoa,  Florida,  U.S.A. 

-t  .  *' 

FLIGHT  TRACK 
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FLIC5CT  SUMMARY 

A  flat,  semi-stationary,  high  pressure  system  prevailed  over  the  south¬ 
eastern  states  region  on  this  date;  at  1200Z,  Hurricane  Beulah  was  posi¬ 
tioned  near  22 °N  93 °W  in  the  Gulf  of  Mexico. 

Aloft,  the  1200Z,  200  mb  analysis  showed  an  elongated  ridge  from  Texas  to 
Florida.  Winds  were  west  to  northwest  at  10-15  knots. 

The  pilot  reported  a  few  patches  of  very  light  CAT  over  Tallahassee,  Florida 
at  flight  level  52,000  -  55}000  feet.  Run  2  was  processed. 

The  RA0B  analysis  shows  a  vertical  gradient  change  at  53 j 000  feet  over 
VPS  which  is  near  Tallahassee. 

Notice  the  well  defined  thermal  trough  over  VPS. 
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19  Septcnfcsr  1967,  l407-l8l6z 
Patrick  APB,  Cocoa,  Florida,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 

At  1200Z,  a  surface  ridge  that  had  dominated  the  synoptic  pattern  over  the 
southeastern  states  since  12  September  1967  was  still  evident. 

Fog  and  haze  prevailed  in  the  lower  levels.  Hurricane  Beulah  was  positioned 
near  23.4°N,  95.8°W  at  .'QOZ. 

The  flight  track  took  th  HX'"AI T  airplane  wibhin  480  nm  of  the  storm  center. 

Aloft,  the  1200Z  tropopause  ^..alvsis  showed  a  well  defined  rxdge  with  the  ^xi 
over  Alabama.  An  80  knot  jetstream  extended  from  Oklahoma  to  Tennessee  and 
Georgia  and  curved  southward  towards  Cuba. 

The  pilot  reported  abundant  very  light  CAT  at  flight  levels  53.000  -  58,000 
feet.  No  runs  were  processed.  The  pilot  also  described  the  turbulence  as 
having  an  unusual  frequency  of  about  two  cycles  per  second. 

Notice  the  quite  cold  layer  of  air  near  52,000  feet  depicted  by  the  1200Z 
RA0B  analysis  for  BVE,  PNS,  and  JAX. 

The  1200Z,  70  mb  analysis  shows  the  anticyclonic  wind  flow  at  that  level  over 
Lhe  southeastern  states.  Notice  the  sampled  area  was  in  a  thermal  ridge  and 
CAT  was  extremely  light. 
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21  Septaaber  1967,  l4li-1734z 
Patrick  AFB,  Cocoa |  Florida,  U.S.A. 


PUGHT  TRACK 


FLIGHT  SUMMARY 

The  stationary  surface  high  pressure  system  that  had  first  moved  over  the 
southeastern  states  12  September  1967  still  prevailed  at  the  time  of  this  flight. 
A  cold  front  was  moving  steadily  southeastward,  however,  and  at  1200Z  was  posi¬ 
tioned  over  southern  Oklahoma  and  extending  northeastward  to  Lake  Michigan. 

Aloft,  at  1200Z,  200  mb  analysis  showed  a  weak  high  pressure  system  centered 
over  the  Gulf  of  Mexico.  Winds  at  this  level  were  north-northwest  at  10-40 
knots  over  the  sampled  area. 

The  pilot  reported  two  areas  of  turbulence ,  one  over  southeastern  Florida 
(Runs  2,  3»  and  4),  and  the  other  over  extreme  western  Florida  (Run  5). 

Notice  the  turbulence  at  59,000  feet  in  Runs  2,  3j  and  4  was  first  below  the 
inversion  at-6l,000  feet  indicated  on  the  MIA  sounding  RA0B  chart. 

The  turbulence  at  48,300  feet  in  Run" 5  was  below  the  inversion  at  50,000  feet 
over  VPS. 

The  100  mb  analysis  does  not  show  any  outstanding  indications  of  thermal  waves 
but  the  horizontal  temperature  gradient  had  increased  considerably  since  the 
analysis  12  hours  earlier. 
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TEST  249 

25  September  1967,  14H-1844Z 
Patrick  AFB,  Cocoa-,  .Florida,  U.S.A. 


FLIGHT  TRACK 


FLIGHT  SUMMARY 


The  1200Z  surface  analysis  for  this  date  depicted  a  stationary  cool  front 
positioned  west  to  east  over  central  Louisiana,  Mississippi,  Alabama  and 
Georgia.  Early  during  the  day,  low  stratus,  fog  and  haze  prevailed  over  the 
southeastern  states,  Later  in  the  day,  weak  convective  activity  occurred. 

Alofti,  the  1200Z,  2CX3  mb  analysis  showed  a  ridge  over  Louisiana  and  Arkansas 
with  northwest  winds  10-15  knots  over  the  sampling  area. 

The  pilot  reported  very  light  to  light  CAT.  Runs  2,  3,  and  4  were  processed. 

The  RACE  chart  shows  small  vertical  temperature  gradients  over  VPS  and  very 
small  over  BVE  and  JAX,  two  to  six  hours  prior  to  sampling  time. 

The  70  mb  analysis  shows  two  well  defined  thermal  troughs  which  correlate 
well  spatially  with  the  turbulent  areas  if  the  time  adjustment  is  mac!  3, 
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TEST  250 

,  26  September  1967,  1353-1743Z 
Patrick  AJB,  Cocoa,  Florida,  U.S.A. 


The  1200Z  surface  chart  for  this  date  showed  an  extensive  high  pressure  system 
centered  near  Norfolk,  Virginia  and  extending  southwestward  to  Texas.  A  wide 
band  of  thunderstorms  was  located  in  the  northern  Gulf  of  Mexico  and  eastward 
across  the  southern  peninsula  of  Florida. 

Aloft  the  1200Z  tropopause  analysis  showed  the  sampled  area  was  in  a  divergent 
wind  flow  zone  at  45,000  feet. 

The  pilot  encountered  abundant  very  light  OAT  over  most  of  the  route.  No  runs 
were  processed. 

The  RAOB  analysis  indicates  there  was  small  vertical  temperature  gradients  but 
numerous  gradient  changes  over  JAX,  TPA,  and  NQX. 

The  70  mb  analysis  shows  a  thermal  trough  across  north  central  Florida.  At 
70  mb  the  horizontal  temperature  gradient  (l°C/45  nm)  is  small  ( <  l°C/2?  nm). 
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MOB  CHARTS  (1200Z,  2 6  Sep  1967) 


TEST  251 


27  September  1967,  1349-1757Z 
o  Patrick  AIB,  Cocoa,  Florida,  U.S.A. 


FLIGHT  TRACK 


At  the  surface  on  27  September  1967,  the  1200Z  chart  depicted  an  active  cold 
front  over  south  Texas  and  extending  northeastward  to  western  New  York.  The 
front  was  moving  eastward  at  about  15  knots  and  creating  considerable  showers 
and  thunderstorms  along  its  path.  Aloft,  the  1200Z,  200  mb  analysis  showed  a 
well  defined  trough  with  the  axis,  north-south,  centered  over  Oklahoma. 

The  pilot  reported  abundant  very  light  to  light  CAT  over  the  route  of  flight. 
Runs  2  and  3  were  processed. 

The  RAOB  analysis  shows  a  cold  layer  of  air  over  BVE,  'VPS  and  TPA  near  the 
53,000  feet  level.  Vertical  temperature  gradients  were  small  but  VPS  indicated 
numerous  gradient  changes  in  the  vertical. 

The  1200Z,  "JO  mb  analysis  shows  a  waveform  in  the  horizontal  isotherms  with 
0.  wave  length  of  about  450  nm  between  JAN  and  JAX. 

The  horizontal  temperature  gradient  is  considered  small  (<lcc/25  nm). 
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70  MB  TEMPERATURES  AMD  WINDS  CHART  (I200Z,  27  Sep  1967) 
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TEST  253 

29  September  1967?  l40Q-l854z 
Patrick  -AFB,  Cocoa,  Florida,  U.S.A. 

FLIGHT  TRACK 
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FLIGHT  SUMMARY 

The  active, surface  cold  front  that  was  over  western  Florida  on  28  September 
1967  (Test  252)  had  by  1200Z,  this  date,  moved  eastward  over  the  Atlantic, 

The  southern  end  of  the i front  trailed  across  lower  Florida.  Considerable 
convective  activity  occurred  along  the  front  over  Florida. 

At  the  upper  levels  the  1200Z  tropopause  analysis  showed  a  deep  trough  with  the 
north-south  axis  over  Alabama.  A  100-knot  l.ietstream  at  39? 000  feet  curved 
around  the  trough  passing  over  southern  Mississippi,  Alabama,  central  Georgia 
and  northeastwards  along  the  eastern  seaboard. 

The  pilot  encountered  abundant  very  light  CAT.  Runs  2,  3?  and  4  were  processed. 

The  1200Z  RAOB  analysis  indicates  the  best,  turbulence  should  have  been 
oetween  49,000  -  58,000  feet. 

The  vertical  temperature  gradient  through  the  layer  was  about  2°c/l000  feet. 

It  is  probable  that  the  6-hour  difference  in  time  between  observation  and 
sampling  accounts  for  the  CAT  being  less  intense  than  expected. 
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TEST  25^ 


2  October  1967,  1351-1753Z 
Patrick  APB,  Cocoa,  Florida,  U.S.A. 

FLIGHT  TRACK 
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FLIGHT,  SUpARY; 

On  the  1200Z  surface  synoptic  chart  for  this  date  a  large  high  pressure  system 
centered  over  norther;i  Carolina  covered  all  of  the  states  east  of  a  line  from 
Texas  to  the  Great  Lakes. 


The  front  that  had  passed  over  Florida  two  days  earlier  was  stationary  across 
the  Florida  Keys.  Sc.atiered  thunderstorms  were  observed  from  the  Bahama 
Islands  to  the  Florida  Keys;  aloft,  a  ridge  at  the  tropopause  level  had  its 
axis  over  Texas  and  Oklahoma.  Winds  over  the  flight  track  area  were 
generally  northwesterly. 

The  pilot  report  light  CAT  over  the  frontal  zone  and  the  scattered  cumulonim¬ 
bus.  Runs  2  and  3  were  processed.  Also  a  few  "ripples"  were  noted  over  VPS. 

The  1200Z  RAOB  analysis  shows  small  to  very  small  vertical  temperature  gradi¬ 
ents  over  VIS,  TPA  and  MIA.  The  area  was  sampled  about  three  hours  after  RAOB 
time. 

The  70  mb  analysis  shows  a  very  small  horizontal  ...temperature  gradient  over  the 
flight  track  area  (~1°C/150  nm)  a  gradient  of  this  character  is  usually  asso¬ 
ciated  with  either  very  light  or  no  CAT. 
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TEST  255 

3  October  1967,  1300-1810Z 

Perry  flight  from  Patrick  APB,  Florida  to  Edwards  APB,  California,  U.S.A 
PLIGHT  TRACK 


PLIGHT  SUMMARY 
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RAOB  CHARTS 
Data  not  obtained. 


70  MB  TEMPERATURES  AND  WINDS  CHARI 
Data  not  obtained. 
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TEST  256 
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16  Nove  ibar  1967,.  1821-2254Z 

Edwards  APB,  Edwards,  California,  U.S.A. 


FLIGHT  TRACK 


This  was  the  first  of  30  flights  out  of  Edwards  AFB  between  16  November  1967 
and  29  February  1968.  A  weak  surface  low  was  positioned  about  300  miles  off 
the  central  California  coast  with  a  ridging  of  high  pressure  to  the  north  and 
east.  A  cutoff  low  at  500  nib  was  centered  directly  over  the  surface  low.  The 
Jetstream  was  from  the  southwest  with  maximum  speeds  in  excess  of  80  knots 
over  northern  California.  Clouds  covered  most  of  central  and  coastal  Califor¬ 
nia  but  it  was  generally  clear  over  the  water. 

Only  light,  patchy  turbulence  was  encountered.  Two  short  runs  were  recorded 
near  OAK  and  another  patch  over  the  water  west  of  Eureka,  California. 

No  large  deviations  of  vertical  temperature  gradient  were  noted  for  any  of  the 
RAOB’S  along  the  flight  path  at  the  altitudes  flown. 

The  70  mb  analysis  shows  a  shallow  tongue  of  warm  air  was  moving  into 
Southern  Cali  'omia  from  the  north  at  70  mb. 
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TEST  257 


17  November  1967,  1906-2256Z 

Edwards  AFB,  Edwards,  California,  U.S.A. 


MIGHT  TRACK 


A  broad  but  rather  weak  low  pressure  system  dominated'  the  surface-  flow  pattern 
along  the  West  Coast.  The  trough  at  500  mb  had  deepened  from  the  previous  day 
and  was  now  located  about  250  miles  off  the  southern  California  coast.  Winds 
were  weak  ir  the  vicinity  of  the  tropopause. 

A  rather  extensive  area  of  turbulence  was  found  about  50  miles  east  of  VBG. 

The  turbulence  extended  over  a  vertical  layer  of  at  least  3600  feet. 

Highest  readings  of  ±0.4  g  were  at  48,000  feet,  corresponding  to  the  rela¬ 
tively  stable  layer  at  VBG  between  45,000  and  49,000  feet  (RA0B  charts),  the 
lowest  flight  level. 

At  100  mb  a  tongue  of  warm  air  was  located  over  southern  California.  There  was 
no- evidence  of  convective  activity  and  only  scattered  clouds  at  flight  time. 
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20Novemberl967J  1807-2309Z 

Edwards  APB,  Edwards ,  California,  U.S.A. 

FLIGHT  TRACK 
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FLIGHT  SUMMARY 

The-  500  mb  low  that  had  persisted  for  several  days  off  the  California  coast 
deepened  considerably  and,  at  the  time  of  this  flight,  was  about  200  miles  off 
the  southern  California  coast .  The  trough  axis  was  nearly  east-west.  An 
east-west  oriented  jet stream  flowed  across  the  southern  tip  of  California 
with  maximum  winds  of  100  knots  at  35 >000  feet  over  MXF. 

Some  light  patchy  turbulence  was  recorded  along  the  northern  California  coast. 
An  extensive  area  of  light  to  moderate  turbulence  was  located  between  VBG  and 
EDW.  The  vertical  extent  was  from  54,400  feet  to  56,400  feet. 

No  peculiarities  in  the  temperature  sounding  at  VBG  were  observed  in  this  layer 
(RAOB  chart). 

The  100  mb  analysis  showed  a  warm  thermal  trough  penetrating  from  the  north 
along  the  West  Coast. 


MOB  CHARTS  (OOOOZ,  21  Nov  1967) 
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21  November  1967,  1807-2143Z 

Edwards  APB,  Edwards,  California,  U.S.A. 

FLIGHT  TRACK 


FLIGHT  SUMMARY 

The  surface  low  observed  the  day  before  this  test  continued  to  persist  off  the 
southern  California  coast.  Skies  were  generally  overcast  over  California  with 
tops  about "30,000  feet. 

Aloft,  the  1200Z,  200  ihb  analysis  indicates  a  trough  oriented  southwest- 
northeast  over  central  California  and  Nevada .  Upper  level  winds  were 
130  knots,  or  more,  in  the  extreme  southern  part  of  California  but  much 
weaker  near  OAK,  which  was  on  the  upwind  side  cf  the  trough. 

The  1200Z,  70  mb  analysis  shows  a  small  temperature  gradient  with  winds  cross¬ 
ing  the  isotherms  in  the  OAK  area.  Evident  on  the  1200Z  RAOB  is  a  well  defined 
vertical  temperature  gradient  of  3*5°0/lOOO  feet  between  60,000  and  63,000 
feet.  Note  this  occurred  about  seven  hours  prior  to  the  CAT  measurements. 


406 


APKNDpCiVI 

TEST  260 

22  November.  1967,  0033-0303Z 

Edwards  AFB,  Edwards,  California,  U,S.A_. 

ELTSfT  TRACK  2 


CAT  IWDBITY 
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FLIGHT  SUMMARY 

This  was  a  night  flight,  abbreviated  because  of '  engine  difficulties .  Sky 
conditions  had  changed  considerably  from  the  previous  afternoon  flight  with 
only  broken  to  scattered,  clouds  over  central  California  and  mostly  clear 
skies  to  the  north.  The  £00  mb  low  that  had  persisted  for  several  days  was 
beginning  to  fill  and  move  eastward. 

An  attempt  was  made  to  repeat  the  flight  pattern  around  OAK  where  extensive 
light  turbulence  was  found  approximately  five  hours  previous.  Some  very  light 
turbulence  was  recorded  at  49,000  feet  and  only  a  few  ripples  above. 

No. meteorological  data  were  available  for  the  flight  levels. 
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MOB  CHARTS 
Data  not  available. 


70  MB  TEMPEMTURES  AND  WINDS,  CHART 


Data  -not  available  . 
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28  November  £967,  0043-0436Z 

Edwards  APB,  Inwards,  California,  U.S.A. 


PLIGHT  TRACK 


£  At  OOOOZ,  28  November  1967,  a  large,  surface  high  pressure  system  was  centered 
over  Kansas.  A  cold  front  that  bordered  the  southern  periphery  of  the  cold 
mass  of  air  extended  over  the  southern  sections  of  New  Mexico  and  Arizona 
causing  showers  in  those  states. 

Over  the  flight  route,  winds  were  mostly  westerly  at  about  50  to  60  knots. 
There  was  no  Jetstream  in  the  test  area.  Patches  of  very  light  turbulence 
were  encountered  along  the  route  between  Albuquerque,  New  Mexico  and  Yuma, 
Arizona.  The  very  light  CAT  that  was  encountered  between  ABQ  and  TUS  at 
58,500  and  58,000  feet  was  near  the  level  of  the  vertical  temperature  gra¬ 
dient  that  can  be  seen  on  the  ABQ,  sounding.  No  RAOB  was  received  for  Yuma. 
Notice  that  very  light  to  light  CAT  occurred  in  an  area  of  small  horizontal 
temperature  gradient  apparent  on  the  70  mb  temperatures  and  winds  chart. 
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29  November  1967,  1731-2228Z 
’Edwards'APB,.  Edwards,  California,  U.S.A. 


"'FLIGHT  TRACK 


A  rapidly  advancing  cold  front,  associated  with  a  perturbation  in  the  west- 
east  flow  moving  across  the  Southwest,  was  accompanied  by  widespread  clouds 
and  precipitation.  The  trough  at  500  mb  was  centered  fairly  close  to  ABQ. 
Winds  were  115  knots  above  ABQ  at  "^0,000  feet. 

Some  very  light  to  light  turbulence  was  encountered  between  60,000  and 
62,000  feet  on  both  the  outbound  and  inbound  legs  over  INW.  An  extensive 
area  of  rather  intense  turbulence  occurred  in  the  layer  between  56,000  and 
60,000  feet. 

A  pronounced  horizontal  temperature  gradient  is  evident  between  GJT  and  INW 
and  UCC  and  ABQ  (RAOB  chart). 

The  most  severe  turbulence  (±0.5g)  was  between  57>000  and  58,000  feet  where 
a  vertical  temperature  decrease  of  1.7°C/l000  feet  is  noted.  No  turbulence 
was  found  above  61,000  feet  or  below  56,000  feet  in  this  area. 
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TEST.  263 

30  Number  l£>7,  0042-0403Z, 

Edwards  AFB,  Edwards^  California,  U.S.A. 

FLIGHT  TRACK 
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FLIGHT .SUMMARY 

/An  occluded  front  was  advancing  towards  the  flight  area  from  northern 
California.  Southern  California  was  on  the  fringe  of  an  upper  level  trough 
but  very  little  cyclonic  circulation  was  present  at  500  mb..  Clouds  were 
generally  north  of  EDW  and  mostly  low. 

This  was  a  night  flight,  keeping  within  southern  California  for  the  entire 
flight  track.  Very  little  turbulence  was  noted  anywhere  along  the  flight. 

The  70  mb  chant  shows  small  horizontal  temperature  gradient  in  California 
except  in  the  extreme  southern  portion  of  the  state. 

The  only  radiosonde  data  close  to  the  flight  track,  MTF,  shows  a  slight  inver¬ 
sion  around  52,000  feet  but  otherwise  no  evidence  of  wave  motion. 
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TEST  267 

2; December  1967, 10l45r0620Z 

<>  ’ 

Edwards  AEB, .Edwards,  California,  U.S.A. 


FEIGKCTRACK 


FLIGHT  SUMMARY 


Tliis  was  a  night  flight  which  followed  Test  266  by  about  5  hours .  The  pilot 
was  instructed  to  fly  a  pattern  in  the  same  general  areas  as  on  Test  266, 
where  severe  turbulence  was;  recorded  near  ABQ. 

Surface  conditions  consisted-  of  a  cold  front  very  close  to  ABQ  with  high  pres¬ 
sure  building  west  of  the  front.  A  moderate  trough  at  50Q.mb  had  its  axis 
over  central  New  Mexico.  Winds  were  rather  strong,  aloft  at  all  levels  up  to 
200  mb.  Skies  were  clear  throughout  most  of  the  flight 

Severe  turbulence  was  reported  in  almost  the  same  location  as  on  the  previous 
flight;  the  most  abundant  turbulence  was  between  51,000  and  52,000  feet. 

The  100' mb  temperature  gradient  between  GOT  and  ABQ  is  not  especially  large. 

However,  a  9°0  difference  between  the  two  stations  exists  at  the  level  of  the 
maximum  turbulence.  The  sounding  at  ABQ  shows  large  fluctuations  at  several 
levels  while  INW  is  relatively  smooth  (temperatures  and  winds  chart). 
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100  MB  TEMPERATURES  AW  WIMPS  CHART  (0000Z,  2  Dec  1967) 
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TEST  268 

Z  Dftcesnber  1967,  1721-2158Z 

Edwards  AFB,  Edwards,,  California,  U.S.A. 

O'' 


FLIGHT  TRACK 


Surface  pressures  were  rising  over  the  Southwest  as  the  cold  front  and  upper 
level  trough  which  accompanied  the  severe  turbulence  over  ABQ  moved  east. 

Skies  were  generally  clear  and  winds  aloft  had.  decreased  somewhat  except  in 
northern  Texas,  which  was  still  on  the  upwind  side  of  the  trough. 

Over  JM  very  little  turbulence  was  recorded  on  the  outbound  leg  at  56,500  feet 
while  about  I  minute  of  light  CAT  occurred  at  52,000  feet  on  return  north  of 
AMA.  Some  light  turbulence  around  52,00 0  to  55,000  feet  was  observed.  There 
was  three  minutes  of  moderate  turbulence  50  miles  northeast  of  ABQ  at 
47,500  feet  on  the  return  leg. 

The  RA0B  chart  shows  temperature  gradients  at  100  mb  were  quite  small  along 
the  flight  path  but  increased  somewhat  to  the  east. 

None  of  the  radiosonde  soundings  for  the  stations  along  the  flight  track 
showed  any  substantial  deviations  below  60,000  feet. 
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30  January  1968,  1B16-2315Z 
%  Edwards  AEB;  . Edwards,  California,  U'.'3.£i. 

O  -  *  ■>.  —  * 


A  high  pressure  system  covered  most  of  the  Southwest  at  the  surface  but  a  cold 
front  was,  Advancing  into  northern  California  and  Nevada,  accompanied  by  mod¬ 
erate  rain.  An  upper  level  trough  remained  stationary  off- the  coast  of  Oregon 
and  Washington  with  west-southwest  winds  at  590  mb  persisting  across  the  entire 
country. 

Light  turbulence  was  reported  southwest,  and  south  of  WMC  above  60,000  feet  and 
again  at,  53,600  feet  but  very  little  elsewhere. 

A  thermal  trough  is  present  on  the  70  mb  chart  between  WMC  and  SLC  but  hori¬ 
zontal  temperature  gradients  are  weak. 

WMC  sounding  shows  a  slight  inversion  between  62,000  and  64,000  feet.  Very 
little  temperature  change  with  elevation  exists  at  OAK,  whereas  ELY  has  a 
15°C  total  change  between  58,500  and  63,500  feet. 
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TEST  271 


1  and  2  February  1968,  2054-0154Z 
Edwards  AFB>  Edwards,- California,  U.S.Av 

HJOTT  TRACK 


The  entire  Southwest  was  under  the  influence  of  high  pressure  at  the  surface 
and  a  ridge  aloft. 

Thepilot  reported  some  light  turbulence  at  60,000  feet  in  eastern  New  Mexico 
both  on  the  outbound  and  inbound  legs ;  all  other  turbulence  was  of  little  con¬ 
sequence.,  .Skies  were  clear  east  of  INW  with  some  cirrus  to  the  west.  Maxi¬ 
mum  winds  along  the  flight  path  were  85  knots  at  40,000  feet  over  E1W. 

There  is  a  rather  strong  temperature  gradient  between  GJT  and  INW  (RAOB  chart ) 
but  no  pronounced  gradients  along  the  flight  path. 


ABQ  sounding  shows  a  moderately  sharp  in\  .rsion  near  the  height  where  the  pilot 
reported  turbulence  east  of  this  station. 
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TEST  272 

2  February  1 968,  0308-06492 

a. 

Edwards  AFB,  Edwards,  California,  U.S.A. 


FLIGHT  TRACK 


This-  was  a  night  flight  covering  the  same  area  as  Test  271  earlier  in  the  day, 
with  the  exception  of  turning  north  at  ABQ,  instead  of  flying  east  to  AMA. 

High  clouds  still  persisted  west  of  Phoenix,  Arizona  but  had  dissipated  by 
the  return  flight.  The  synoptic  pattern  remained  about  the  same  as  during 
the  previous  flight. 

Only  very  light  turbulence  was  recorded  northeast  of  ABQ,  between  62,000 
and  64,000  feet  which  is  in  the  same  general  area  as  the  medium  horizontal 
temperature  gradient  (~l°C/22  nm)  at  70  mb  and  the  rapidly  fluctuating  tem¬ 
perature  change  with  height  at  ABQ. 
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2  f  ebru%^'19635:  .l8l8^233.6z 

Edwards  AEB,  Edwards-,  California,  U.5.A. 


MIGHT;  SUMMARY 


High  [pressure  ah  the-surface  covered  roost  of  the  West.  The  flow  at  500  mb 
was  nearly  west-east.  Scattered  clouds  were,  present  in  the  south  with  mostly 
cloudy  skies  around  GJT  and  ELY. 

The  pilot  reported  some  light  turbulence  over  GJT  at  51?  500  feet  and  near  ELY. 
at  55,000  feet.  A  limited-  area  of  light  to  moderate  turbulence  was  reported 
east  of  ELY  between  55 >000  and  56,000  feet. 

The  70  mb  horizontal  temperature  pattern  shows  a  well  defined  thermal  trough 
extending  southwest  from  Nevada  to  the  southern  California  coast. 

A  7?C  temperature  gradient  is  seen  between  VBG  and  NSI,  a  distance  of  about 
100  miles.  Both  WMC  and  GJT  soundings  exhibit  inversions  near  the  levels  where 
the  turbulence  was  reported.  However,  ELY'S  sounding  had  no  significant  levels 
between  150  and  50  mb. 


ALTITUDE  -  THOUSANDS 


o 


>  AFOTJIX  71 

l,  _=  0  TEST  274 

*  * 

’  5>Kbruary  1968,  2030-23492 
Edwards  APB,  Edwards,  California,  U.S.A. 

0  * 

*  Ttnai. TRACK 


V 


A  weak  surface  front  extending  from  Idaho  into  northern  California  was 
dissipating  upon  coming  into  contact  with  high  pressure  over  the  Great  Basin. 
At  500  mb  a  cutoff  low  was  located  200  miles  off  the  central  California  coast 
hut  the  flow  was  generally  weak  otherwise.  A  cirrostratus  deck  covered  most 
of  the  flight  area. 

There  were  only  a  few  patches  of  very  light  turbulence  south  of  LAS  at 
53,000  feet. 

Although  VBG  and  NSI  show  only  slight  variations  of  temperature  with  height 
between  150'and  50  mb  three  distinct  inversions  are  noted  on  MYT” s  sounding. 

A  very  weak  temperature  gradient  is  seen  at  70  mb. 
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MOB  CHARTS  (0000Z,  6  Feb  1968) 
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O  ■  5 

,  .  "6  and’  f  February  1968,  2040-0020Z 
%  Edwards  AFB,  Edwards,  California,  U.S.A. 


lUCSl  TRACK 


High  pressure  covered  most  of  the  Rocky  Mountain  States  with  a  weak:  trough 
along  the  Pacific  Coast.  A  cold  core  low  just  off  the  central  California  coast 
extended  from  helow  700  mb  on  up  into  the  high)  troposphere.  Cirrostratus 
clouds)  were  reported  over  most  of  Arizona. 

Only  occasional  "ripples"  occurred  during  the  entire  flight,  generally  around 
56,000  to  57,000  feet. 

The  soundings  at  both  HW  and  ABO,  (RAOB  chart)  indicate  fairly  stable  condi¬ 
tions  in  the  lower  stratosphere,  this  was  enhanced  by  the  rather  cold  temper¬ 
atures  at  150  mb. 

The  temperatures  and  winds  chart  shows  that  the  temperature  gradient  is  weak 
and  the  winds  light  over  the  entire  western  United  States. 
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TEST  276 

8  and  9  Jebruary  1968,  2050-0106Z 
Edwards  A5B,  Edwards,  California ,  U.S.A. 

_ i  .  JfUGHT  TRACK 


Weather*  patterns  remained  relatively  unchanged  from  the  previous  two  days.. 

The  low  pressure  aloft,  off  the  California  coast,  was  weakening,  since  most  of  the 
West  was  under  the  dominance  of  a  large  ridge.  At  the  surface  a  weak  trough 
persisted  along  the  West  Coast  and  high  pressure  covered  the  interior.  Winds 
aloft  were  120  knots  at  40,000  feet  over  ELP. 

The  entire  flight  was  calm  except  for  a  few  "ripples"  at  62,000  feet  northeast 
of  El  Paso.  Cirrostratus  overcast  covered  all  of  Arizona  and  California. 

The  winds  at  liO  nib  have  ircreased  in  intensity  and  remained  from  the  northwest. 
The  temperature  gradient  was  weak. 

No  significant  vertical  temperature  gradients  are  visible  on  any  of  the 
radiosonde  soundings. 
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TEST  277 

9  Rebruary  1968,  I927-2336Z 
EdwardsAFB,  Edwards,  California,  U.S.A. 

*  H3GHT  TRACK 


The  pressure  patterns  at  the  surface  and  aloft  changed  very  little  from  the 
previous  day.  The  ridge  at -500  mb  over  the  West  became  somewhat  weakened. 

The  result  was  a  greater  influx  of  cold  air  associated  with  the  500  mb  low  off 
the  California  coast  and  light  rain  throughout  most  of  the  Southwest . 

Continuous  light  turbulence,  up  to  ±0.3g,  was  recorded  oust  northwest  of  LAX. 
No  other  significant  turbulence  was  recorded  at  51,000  feet. 

A  3°C  gradient  can  be  seen  between  VBG  and  MfF  at  70  mb,  but  only  1°C  at  flight 
level. 

Vertical  temperature  gradients  are  quite  pronounced  in  the  turbulence  zone 
between  45,000  feet  and  50,000  feet.  Changes  on  the  order  of  -2°C/l000  feet 
are  present  at  both  VBG  and  M3TF. 
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TEST  278 

12  February  1968,.  203.7-2329Z 

Edwards  AFB,  Edwards,  ^California/  U.S.A. 

5  ^  '  -  T  n 


FLIGHT  TRACK 


FLIGHT  SUMMARY 

Low  pressure  and  scattered  light  rain  dominated  the  surface  weather  picture  in 
the  Southwest;  A  southwest  -  northeast  trough  at  500  mb  extended  from  western 
Montana  through  central  California,  Clouds  were  general  except  over  the  San 
Francisco  area  and  out  over  the  water. 

Only  patches  of  very  light  turbulence  were  reported  by  the  pilot,  at  65,000 
feet  above  MfF  and  100  miles  southwest  of  OAK  from  55,000 'to  57,000  feet. 

The  RAOB's  for  these  stations  show  no  unusual  temperature  fluctuations. 

Horizontal  temperature  gradients  were  very  small  throughput  the  entire  flight 
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Ilf  and  2.5  February  1968,.  1902-0057Z 

<  _  '/'■*'  '  \  ^  W  'V*  '  "  '  ’  "  o’ 

.  Edwards  AIB'j  Edwards, > California,  U.S.A. 


On  this  date,  cold  arctic  air  was  moving  from  Canada  into  the  western  half  of 
the  U.S.A.  Widespread,  rainfall  that  had  fallen  throughout  the  Southwest  for 
the  previous  two  days  began  to-  decrease  as  an  occluded  front  moved  southward 
into  Arizona  and  New  Mexico.  Flow  aloft  was  predominately  west-east  with 
strong  winds  extending  over  a  deep  layer  in  New  Mexico  and  Texas .  Clouds 
covered  most  of  the  area  east  of  the  Rockies  with  some  rain  clouds  visible  to 
the  lee  of  the  mountains. 

Extensive  but  very  light  turbulence  was  reported  by  the  pilot  on  the  outbound 
leg  of  the  flight  track  between  52,500  and  62,500  feet  from  western  Arizona 
to,  Colorado.  A  pattern- was  flown  above  Pueblo,  Colorado,  90  miles  south  of 
DEN.  Turbulence  was  found  between  53,000  and  61,000  feet,  very  light  at  the 
extreme  altitudes  and  light  or  better  around  59,0)0  feet.  Light  turbulence 
was  also  recorded  at  62,000  feet  northeast  of  ABQ. 

This  flight  was  made  in  conjunction  with  the  NCAR  mountain  wave  investigation. 
Other  aircraft  taking  .nultaneous  measurements  at  lower  altitudes  were  a 
T-33  and  a  B-57- 

The  RA0B  for  ABQ.  shows  a  pronounced  inversion  and  lapse  layer  between  54,500 
and  64,000  feet.  A  familiar  wave  pattern  is  seen  on  the  70  mb  thermal  analy¬ 
sis  with  a  medium  horizontal  gradient  (l°C/25  nm)  east  of  ABQ. 
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70  MB  TEMPERATURES'  AHD  WINDS  CHART  (0000Z,  15  Feb  1968) 
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TEST  281 

16  and  17 February  1968*  1858-0113Z 
UiwKPda  APS,  Edwards,  California,  U.S.A. 


TRACK 


AtOOOOZ,  17  February  1968,  a  mass  of  cold  arctic  air  was  positioned  over' 
northern  Colorado  and  southern  Nebraska.  Overcast  skies  and  snow  showers 
prevailed  along  the  cold  front.  Skies  were  partly  cloudy  over  Denver.  The 
upper  level  winds  were  from  the  northwest  over  the  western  states  and  from 
the  west  over  the  central  states.  Conditions  seemed  favorable- for  the  occur¬ 
rence  of  mountain  waves  over  the  Denver  area,  and  a  test  was  flown  to  inves¬ 
tigate  t-bjs  possibility. 


This  test  was  made  in  conjunction  with  the  NCAR  mountain  wave  investigation. 
Other  aircraft  participating  at  lower  altitudes  included  a  Queen  Air,  a  T-33, 
and  a  B-57.  During  a  vertical  search  pattern  over  Denver,  light  to  moderate 
CAT  was  encountered  near  55,000  feet,  and  the  pilot  reported  about  8  minutes 
of  severe  CAT  approximately  80  miles  southwest  of  Denver  on  the  return  flight. 

Notice  that  medium  vertical  temperature  gradients  (1.5  to  2.5°C/l000  feet) 
were  evident  from  52,000  to  67,500  feet  over  Granby,  and  55 >000  to  67,500  feet 
over  Denver.  The  70  mb  temperatures  and  winds  chart  shows  the  relatively 
strong  flow  that  existed  at  that  level.  Winds  were  particularly  strong  just 
east  of  the  Rockies.  Also  note  the  large  waves  evident  in  the  horizontal 
temperature  analysis.  This  type  of  wave  is  normally  associated  with  moderate 
or  greater  CAT. 
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RAOB  CHARTS  (GJT  and  DEN  -  OOOOZ,  17  Feb- 1968;  Granby  -  l640Zj  1 6  Feb,  1968) 


70  MB  TEMPERATURES  ARP  WINDS  CHART  (OOOOZ,  17  Feb  I968) 
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19-  and  20  February  15o8>  1837-OC^lZ 
Edwards  AFB,  Edwards,  California,  U.S.A. 

Q  >'  w 

FLIGHT  TRACK 


Ridging  over  the  Western  States  extended  all  the  way  from  the  ground  to  above 
200  mb.  The  surface  high,  centered  over  Utah,  was  gradually  weakening.  Broken- 
to-overcast  high,  thin  cirrus  covered  most  of  the  flight  track  area.  The  polar 
and  subtropical  jet streams  were  far  to  the  north  and  south  of  DEN.  However, 
winds  were  especially  strong  in  the  higher  altitudes,  exceeding  85  knots  over 
GJT  and  70  knots  over  DEN  at  45,000  feet. 

Three  altitudes  were  flown  over  DEN.  Very  little  turbulence  was  reported  at 
-the- lowest- altitude,  52,000  feet.  The  pilot  reported  light  to  moderate  turbu¬ 
lence  east  of  DEN  at  57,000  feet  and  moderate  to  severe  turbulence  west  of 
DEN  at  82,000  feet  and  on  the  return  leg  to  GJT  at  64,000  feet.  The  heaviest 
turbulence  processed  on  this  latter  leg  was  only  light.  No  significant 
turbulence  .was-  observed  west  of  GJT. 

This  flight  was  made  in  conjunction  with  the  mountain  wave  investigation  con¬ 
ducted  by  NCAR.  A  Queen  Air  and  a  T-33  made  simultaneous  low  altitude 
penetrations  in  the  test  area. 

The  DEN  sounding  shows  several  layers  above  45,000  feet  and  below  64,000  feet 
with  inversions.  Note  that  the  two  sharpest  inversions  began  at  58,000  feet 
and  63,000  feet,  i.e.,  close  to  the  altitudes  where  the  turbulence  was  found. 

A  moderately  strong  north-south  horizontal  temperature  gradient  can  be  seen  at 
70  mb  in  the  vicinity  of  the  turbulence. 
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26  and  27'  Ffcbn^ry  1968,  1843-0O24Z 
Bavaria  AFB,  Edvards,  California,  U.S.A. 


FUGHE  TRACK 


FLIGHT  SUMMARY 

Weak  ridges  were  found  both  at  the  surface  and  aloft  throughout  most  of  the 
West.  Winds  aloft  were  very  strong  at  the  high  elevations.  At  45,000  feet 
ABQ,  and  AMA.  reported  winds  of  90  knots.  At  50,000  feet  ABQ’s  wind  was 
65  knots  and  AMA's  80  knots. 

This  test  was  made  in  conjunction  with  the  mountain  wave  investigation  con¬ 
ducted.  by  NCAR.  Part  of  the,  lower  altitude  range  below  the  U-2  was  sampled 
by  the  T-33  of  the  Canadian  National  Aeronautical  Establishment. 

No  significant  turbulence  was  reported  except  in  the  area  about  100  miles 
south  of  DEN.  The  pilot  reported  a  small  patch  of  light  turbulence  at  55,000 
feet;  then  completed  a  pattern  and  reported  none  at  53,000  feet  and  59,000 
feet,  a  patch  of  light  at  56,000  feet  and  a  patch  of  moderate  at  62,000  feet. 

No  radiosonde  stations  are  located  near  this  area.  The  closest  ones  (RAOB 
chart)  show  no  significant  vertical  temperature  gradients.  A  small  northwest- 
southea.st  oriented  horizontal  temperature  gradient  (l°C/35  nm)  is  present  in 
the  turbulence  area  at  70  mb. 
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The  sounding  for  KMC  shows  nearly  isothermal  conditions  at  this  level. 

A  cold  tongue  appears  on  the  70  rah  thermal  analysis  in  the  vicinity  of  the 
inbound  flight  path  where  no  turbulence  was  found.  However,  warm  air  seems  to 
be  moving  into  the  KMC  area. 
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29  February  X968,  2009-2337Z 

Edwards  AFB,  Edwards,  California,  U.S.A. 


FLIQff -TRACK 


SLIGHT  SUMMARY 


The  HICAT  airplane  flew  in  close  proximity  to  the  T-33  Qf  the  Canadian  National 
Aeronautical  Establishment  in  order  to  obtain  simultaneous  turbulence  recordings 

The  persistent  surface  high  and  ridge  aloft  pattern  continued  in  the  West. 

Winds  aloft  were  fairly  light,  only  10  knots  at  5 00  mb ,  in  the  flight  area. 
Mostly  clear  skies  prevailed. 

The  planes  flew  at  39 >000  feet  on  the  outward  leg.  The  HICAT  airplane  flew  at 
49,000  feet  returning  to  EDW.  The  flight  was  uneventful  except  for  some  very 
light  turbulence  100  miles  southwest  of  GJT  on  both  legs. 

The  RAOB  chart  shows  that  an  inversion  above  40,000  feet  at  GIT  falls  in  between 
the  two  flight  levels. 

The  200  mb  temperature  gradient,  although  moderately  strong  along  the  flight 
path,  is  oriented  more  or  less  at  right  angles  to  the  wind  indicating  little 
advection. 
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200  MB  TEMPERATURES  AND  WENDS  CHART  (OOOOZ,  1  Mar  1968) 
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